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Preface 
 
The National Institute of Science & Technology Policy (NISTEP) has been working on the 
"Study for Evaluating the Achievements of the S&T Basic Plans in Japan" for two years since 
FY2003. (In NISTEP, this Study is referred to as the "Basic Plan Review".) With funding from the 
Special Coordination Funds for Promoting Science and Technology, the Study aims to provide 
valuable input for deliberating the 3rd S&T Basic Plan, which is scheduled to start in FY2006. To 
ensure utmost effort for the Study, NISTEP has set up the Basic Plan Review Project Team (team 
leader: Yukihiro Hirano, Deputy Director General) and also formed a consortium with Mitsubishi 
Research Institute, Inc. (MRI) and the Japan Research Institute, Ltd. (JRI). Detailed study results 
have been prepared and published separately as NISTEP Reports for each of the subtopics which 
comprise the Study. 
The present volume is a summary which extracts noteworthy highlights from the results of 
the Basic Plan Review. The report was prepared discussions in the Project Team and at NISTEP 
mainly by Project Team Sub-Leader Dr. Masayuki Kondo, who is also Affiliated Senior Fellow 
and leader of the 2nd Theory-Oriented Research Group, and finalized after the report was edited 
under the responsibility of Ms. Yoshika Yamamoto, Senior Research Fellow, the 2nd 
Theory-Oriented Research Group, NISTEP. 
We sincerely hope the Report would be of assistance in understanding the results of the Basic 
Plan Review and identifying directions for study of the 3rd Science & Technology Basic Plan, 
which will establish the basis for science and technology policy in Japan after FY2006. 
 
Hiroshi Nagano 
Director General, NISTEP 
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Part 1. Outline of Study Plan 
 
1. Background of Study 
Science and technology policy in Japan is currently implemented based on Science & 
Technology Basic Plans established every 5 years. The government is responsible for preparing 
these Basic Plans under the Science and Technology Basic Law, which was enacted in November 
1995 by the Diet representing the Japanese people. 
The background for the Diet's action in assigning a legal responsibility for establishing the 
Science and Technology Basic Plan to the government was as follows. In spite of general support 
among the Japanese people for the idea that Japan should be a leading country in creating new 
scientific knowledge and technology, the conditions surrounding S&T in Japan were a source of 
deep concern. For example, the government's share of total research and development costs in 
Japan was low by international standards, the level of basic research lagged far behind that in 
Europe and the United States, the research environment in universities, graduate schools, and 
national research institutes was poor in comparison with Europe and the U.S., and 
interdisciplinary cooperation and industry-academia-government cooperation was inadequate. 
Thus, for Japan to become a creative force in science and technology at the global level and press 
forward with S&T, a strong, effective system for promoting S&T policies in a comprehensive and 
planned manner was required, including policies for securing funds. From this viewpoint, the Diet 
passed the S&T Basic Law, which requires the government to establish S&T Basic Plans through 
consultation with the Council for Science and Technology (following a government reorganization, 
this became the Council for Science and Technology Policy, Cabinet Office in January 2001). 
The First S&T Basic Plan (hereinafter referred to as the 1st Plan) based on the Science and 
Technology Basic Law was established in July 1996. The 1st Plan was a 5-year plan for fiscal 
years 1996 through 2000, and as one target, called for a total of ¥17 trillion in government R&D 
budgets for this 5-year period. After the 1st Plan was established, the government made efforts to 
secure budgets in line with the Plan, and it is well known that this target was achieved by the end 
of the 1st Plan. 
The Second Plan (hereinafter referred to as the 2nd Plan) was established in March 2001 as a 
5-year plan for FY2001-2005. As the 4th year of this 2nd Plan (i.e., FY2004) is almost over, the 
Council for Science and Technology Policy and the ministries concerned have started serious 
discussions for the Third S&T Basic Plan (hereinafter referred to as the 3rd Plan), which will form 
the basis for science and technology policy from FY2006 onward. 
At the beginning of 2003, Japanese policymakers found it necessary to collect data from various 
points of view and evaluate the achievements of the Basic Plans in order to prepare for policy 
discussions on the 3rd Plan. Against this background, an invitational program called "Study of 
Current Status of Science and Technology," as a review of achievements in the 1st and 2nd Plans, 
was included in the Special Coordination Funds for Promoting Science and Technology for 
FY2003. 
Under a policy of positively contributing to the establishment of the 3rd Plan, this 
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organization (National Institute for Science and Technology Policy: NISTEP) formed a consortium 
with the Mitsubishi Research Institute (MRI) and the Japan Research Institute, Ltd. (JRI), with 
NISTEP as the organizing and coordinating body, drew up a 2-year study plan covering fiscal 
years 2003 and 2004 (title: "Study for Evaluating the Achievements of the S&T Basic Plans in 
Japan"), and applied for approval. This study plan was reviewed by the Council for Science and 
Technology of Japan's Ministry of Education, Culture, Sports, Science & Technology (MEXT), 
and was adopted in April 2003 with the approval of the Cabinet's Council for Science and 
Technology Policy. 
 
2. Implementation System of Study 
To implement this study in a coherent manner, NISTEP, the Mitsubishi Research Institute, 
and the Japan Research Institute formed the implementation system shown in Appendix 5. In 
particular, NISTEP organized “Basic Plan Review Project Team” in May 2003 as part of a 
concerted effort in the Basic Plan Review, and created an organization with the participation of a 
large number of staff members (participants are also shown in Appendix 5). 
In implementing the study, we also exchanged views with the Committee for the review of 
Science & Technology Basic Plan of the Science Council of Japan, the Steering Committee and 
Committee on Technology Policy of the Engineering Academy of Japan (EAJ), and the Science & 
Technology Policy Subcommittee and Research Evaluation Subcommittee of the Japan Society for 
Science Policy and Research Management. 
 
3. Outline of Study 
To implement the Study for Evaluating the Achievements of the S&T Basic Plans in Japan 
(hereinafter also called "Basic Plan Review"), which was adopted as an item in the Special 
Coordination Funds for Promoting Science and Technology for FY2003 and 2004, NISTEP 
organized a S&T Basic Plan Review Committee (Chairman: Prof. Akira Goto, Director and 
Professor, Research Center for Advanced Economic Engineering, University of Tokyo; committee 
composition is shown in Appendix 1). 
The Basic Plan Review was generally planned based on the following thinking. 
Because the Study is being carried out to evaluate the achievements of Japan's Science and 
Technology Basic Plans, first, it is clear that the policies adopted by the government under the 
Basic Plans must be studied. 
The most important policy which the 1st and 2nd Plans required the government to implement 
was an expansion in governmental R&D budgets. Accordingly, the first point which should be 
mentioned as a study item is government R&D budgets under the Basic Plans. Therefore, 
"Government S&T budget analysis during the 1st and 2nd S&T Basic Plans" was adopted as the 
1st subtopic. 
Next, the Basic Plans set quantitative targets for various policies and required their achievement 
by the government. Thus, to evaluate the effect of achievements of the Basic Plans, it is essential 
to examine the status of policies which the Basic Plans required the government to implement in 
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accordance with quantitative targets. For this, policies with specified numerical goals and policies 
with contents that allow quantitative judgment were extracted, and their status of achievement was 
evaluated quantitatively under the 2nd subtopic, "Achievement level of policies with specified 
numerical goals in S&T Basic Plans." 
An exhaustive study of the achievements of the S&T Basic Plans would require a study of the 
status of individual policies implemented under the Basic Plans. However, considering the limited 
resources which can be committed to this kind of study, a detailed investigation of all policy areas 
is not realistic. For this reason, the policy areas selected for detailed study were narrowed to those 
which are expected to be the focus of study when drawing up the 3rd S&T Basic Plan, which will 
start in FY2006. Looking at current conditions in Japan, the fields which are most likely to be 
high-priority policy areas in the 3rd Plan are "S&T human resource development" and 
"Industry-academia-government cooperation & regional innovation." Therefore, "Analysis of 
S&T-related human resource training programs of the S&T Basic Plans" and "Achievements and 
problems of major polices for industry-academia-government cooperation and regional 
innovation" were adopted as the 3rd and 4th subtopics, respectively. 
The above is essentially a study of the policies implemented by the government under the 
Basic Laws, together with their direct effects. In contradistinction to this, a study of the direct and 
indirect effects of government policies on the science and technology community and on the 
economy, society, and national lifestyle is also necessary for evaluating the effectiveness of the 
Basic Plans. The following two subtopics were established from this viewpoint. These were 
"Quantitative and qualitative analysis of the outputs of research and development (papers, 
patents)" as the 5th subtopic and "Analysis of socio-economic impacts of science and technology 
policy in Japan" as the 6th subtopic. 
Immediately before the 2nd year in the Basic Plan Review process, the Council for Science 
and Technology Policy requested NISTEP to analyze the actual/expected positive impacts from the 
government efforts, such as the government R&D investments in line with the Basic Plans. After 
discussions with the Council and the S&T Basic Plan Review Committee, NISTEP decided to 
include an additional subtopic, “Analysis of achievements of S&T Basic Plans.” 
In addition to the above, an international comparison is an indispensable part of a study of the 
Basic Plans. Therefore, "Comparative analysis of S&T Policies and their achievements in major 
countries" was added as the 8th subtopic. 
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 Fig. 1: Flow of "Study for Evaluating the Achievements of S&T Basic Plans in Japan" 
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The following presents an outline of the study plan and study implementation system by 
subtopic. 
 
(1) Government S&T budget analysis during the 1st and 2nd S&T Basic Plans 
This is a detailed analysis of government R&D budgets during the periods of the Basic 
Plans. Concretely, the study and analysis cover the total amounts and breakdowns of 
S&T-related budget in government budgets for the 5-year period before establishment of the 1st 
Plan (FY1991-1995), the 1st Plan (FY1996-2000), and the 2nd Plan (beginning FY2001). 
This study was carried out jointly by the 2nd Theory-Oriented Research Group, NISTEP 
and MRI. 
 
(2) Achievement level of policies with specified numerical goals in S&T Basic Plans 
In this subtopic, concrete indicators are established for policies with clearly defined targets 
in the Basic Plans, as well as policies with contents that allow quantitative judgments, and 
relevant numerical data and information are collected and organized. 
This study was carried out jointly by the 1st Policy-Oriented Research Group, NISTEP and 
MRI. 
 
(3) Achievements and problems in S&T-related human resource training programs 
Basic information on science and technology-related human resource development 
programs as a whole, as implemented under the Basic Plans, is collected and organized. In 
addition, the opinions of program stakeholders (persons with primary responsibility for program 
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implementation and persons assumed to be objects of human resource development under the 
programs) are also studied. 
This study was carried out jointly by the 1st Policy-Oriented Research Group, NISTEP and 
MRI, with advices from the Advisory Committee on Analysis of Achievements of S&T-Related 
Human Resource Training Programs (Chairman: Prof. Hiroyuki Sakaki, Professor, Institute of 
Industrial Science, University of Tokyo; committee composition is shown in Appendix 2) in 
connection with the purposes and methods of the study, analysis of results, and other aspects. 
 
(4) Achievements and problems in major polices for industry-academia-government 
cooperation and regional innovation 
Basic information on industry-academia-government cooperation and regional innovation 
activities as a whole, as implemented under the Basic Plans, is collected and organized. For 
related policies, the opinions of stakeholders were also studied. 
This study was carried out jointly by the 3rd Policy-Oriented Research Group, NISTEP and 
MRI. 
 
(5) Quantitative and qualitative analysis of the outputs of research and development 
(papers, patents) 
The outputs of scientific and technical research in the form of published papers and patents 
were analyzed to obtain a systematic, statistical understanding of R&D activities under the 
Basic Plans and clarify the effect of the Basic Plans on Japan's R&D system. 
This study was carried out by the 2nd Theory-Oriented Research Group, NISTEP. 
 
(6) Analysis of socio-economic impacts of science and technology policy in Japan 
Technologies with significant impacts on the economy, society, and national lifestyle are 
extracted, and the position of public spending with respect to these technologies is clarified in 
order to verify the effectiveness of public spending in R&D on the technologies concerned and 
the process of realizing the resultant impacts. 
This study was carried out by the Science and Technology Foresight Center, NISTEP and 
MRI, with advices from the Advisory Committee on Analysis of Socio-Economic Impact of 
Science and Technology Policy (Chairman: Prof. Kiyonori Sakakibara, Faculty of Policy 
Management, Keio University; committee composition is shown in Appendix 3) in connection 
with the purposes and methods of the study, analysis of results, and other aspects. 
 
(7) Analysis of achievements of S&T Basic Plans 
This subtopic identifies Japan's global R&D activity level by analyzing published papers and 
conducting interviews with foreign researchers. This subtopic also analyzes major research 
outcomes at national/public universities that received substantial portions of the government 
R&D budget in accordance with the 1st and 2nd S&T Basic Plans. It also analyzes the quantity 
and quality of published papers in major countries for each technology area. 
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This study was carried out by the Science and Technology Foresight Center, NISTEP and 
MRI. For the task of international comparison, JRI also participated in the study process. 
 
(8) Comparative analysis of S&T Policies and their achievements in major countries 
Trends in S&T policies in major countries are studied, centering on 
expansion/prioritization policies for government R&D budgets, S&T-related human resource 
development policies, and industry-academia-government cooperation and innovation policies. 
In addition, this subtopic also includes a detailed comparison of Ph.D holders’ career paths 
between Japan and U.S. To analyze foreign experts’ opinions about our survey results of Japan’s 
S&T policies, NISTEP held an international workshop in September 2004 and invited local and 
international experts. 
This study was carried out jointly by the 3rd Policy-Oriented Research Group, NISTEP and 
JRI, with guidance and advices of experts (see Appendix 4). The 1st Policy-Oriented Research 
Group, NISTEP and JRI are jointly in charge of the Japan-U.S. comparison on Ph. D holders’ 
career paths, with advice provided by the aforementioned Advisory Committee on the Analysis 
of Achievements of S&T-Related Human Resource Training Programs. 
 
Based on the subtopic studies outlined above, the following Part 2, Highlights, describes 
important achievements, including the government S&T budgets/policy initiatives, related outputs 
such as papers and patents, and resultant socio-economic impacts. Part 2 also explains Japan’s 
S&T achievements, as compared to other nations. 
The full results of the Basic Plan Review have been edited and published as reports in each of 
the subtopic fields. For detailed results of these subtopic studies, the reader should refer to the 
appropriate report. 
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Part 2 Highlights 
 
Part 2 of this report outlines the highlights of "Study for Evaluating the Achievements of the 
Science and Technology Basic Plans in Japan" from the four viewpoints: "Total S&T Budget," 
"Creation of Knowledge," "Utilization of Knowledge," and "Relationship with Society." 
 
The first section "Total S&T Budget" analyzes trends in total S&T-related budgets in Japan, U.S. 
and EU and also discusses Japan’s S&T budget, focusing on the breakdown by account (R&D, Labor, 
Facilities, Others), sector (type of institution), area (field of science or technology), major policies, 
etc. 
 
The second section, "Creation of Knowledge," discusses four aspects, such as research 
environment, intellectual achievements/productivity, prioritization and researchers. 
As for research environment, trends in basic research budget will be discussed in both absolute 
and relative terms, comparing Japan and the U.S. The section on competitive research funds will 
analyze trends in fund amounts and the percentage of competitive research funds as well as the basic 
cost of education and research at universities. The section on research supporters will analyze the 
trend of research supporters and examine if universities, public research institutes and private 
enterprises have sufficient access to such research supporters. The section will also analyze budgets 
and recent improvements in research facilities and intellectual infrastructures. For research 
environments, this report analyzes how researchers have responded to our questionnaire surveys. 
The section on intellectual achievements/productivity will examine Japan’s recent position 
based on international comparison on published papers and registered patents, which represent the 
intellectual achievements of a nation. In addition, the section also analyzes the relationships in Japan 
and the U.S. between intellectual achievements and related inputs, such as researchers and R&D  
budget. 
As the 2nd S&T Basic Plan emphasizes the “prioritization” of research activities, the section 
will analyze this trend in research fund selective allocation, industry-academia joint research projects 
and intellectual achievements for each technology area and identify Japan’s position based on 
international comparison. 
To conclude the “Creation of Knowledge” section, this report will analyze human resources, 
particularly researchers, and examine supportive measures for young researchers such as 
post-doctorates and doctoral course students, their awareness and career paths. The section also 
analyzes the percentage of foreign and female researchers at research institutions because a larger 
percentage of foreign and female researchers would lead to more diversified mindsets for research 
activities and enhance research activities in an era of low birthrates. Finally, as the government has 
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been working on improving researcher mobility to enhance efficiency in research activities, the 
report will analyze the current conditions surrounding such researcher mobility and their awareness. 
 
From the perspective of utilizing the knowledge created, the third section, "Utilization of 
Knowledge," discusses industry-academia-government cooperation and efforts to promote regional 
innovation. 
First of all, the section examines policy initiatives and framework for 
industry-academia-government cooperation as well as trends in joint research activities between 
national universities and private enterprises. The section also reviews collaborative-type graduate 
school programs, which would enhance a university’s joint research activities with industry and 
government sectors. In addition, this section analyzes intellectual linkages, such as the relationship 
between the number of registered patents and that of published papers written or co-authored by 
researchers in the academic circle and industry community. Finally, the section focuses on 
intellectual transfers from the academia/public sectors to the industry sector and explains 
international comparisons on intellectual spin-off effects via patents, university-initiated start-ups 
and government research institutes-initiated start-ups. 
The section also examines the policy initiatives and frameworks for regional innovation and 
quantitatively analyzes the extent to which these policy initiatives have enhanced regional 
innovation. 
 
The fourth section entitled "Relationship with Society" describes recent activities and public 
opinions on the communication and ethical relationships between S&T and society. The section 
provides information on ethical education programs at a university level. Focusing on the 8 
technology areas stated in the 2nd S&T Basic Plan, the section analyzes the actual and expected 
impacts of these technologies on the economy, society, and national lifestyle of Japan and examines 
how public R&D activities and supportive measures have been making contributions in this process. 
 
In this Study, a time-series comparison was carried out for the 5-year period before the 
establishment of the 1st Science and Technology Basic Plan (FY1991 to FY1995, referred to herein 
as the Pre-1st Plan period), the 5-year period of the 1st Basic Plan, (FY1996-FY2000: 1st Plan), and 
the 5-year period of the 2nd Basic Plan (beginning in FY2001: 2nd Plan). For reasons related to the 
analysis work, the period of the 2nd Plan is not unified and refers variously to the period from 
FY2001 to FY2002, FY2003, FY2004 or FY2005, depending on the item under discussion. 
 
The key findings of this report are as follows. 
 
 - 8 -
[Key Findings in this Report] 
* The government’s R&D budget increased during the 1st Plan period and showed a higher growth 
rate than general account budget, narrowing the gap with the U.S. The government R&D budget 
kept increasing in the 2nd Plan period at a higher growth rate than general account budget, 
although the growth rate slightly slowed. On the other hand, as the U.S. has significantly 
expanded its R&D budget funds, the percentage gap between Japan and U.S. has expanded, as in 
the pre-1st Plan period. Japan’s government R&D budget falls significantly short of the initial 
target (1% of GDP). 
* In terms of a research environment that plays an important role in enhancing the knowledge base, 
the basic research budget account for a larger percentage in overall research funds, but the basic 
research budget in U.S. significantly increased during the 2nd Plan period. Competitive research 
funds have been increasing, while the basic cost of education and research remains unchanged. 
Japan enjoys improvements in intellectual infrastructures, such as research facilities and 
databases, but the nation suffers a smaller number of research supporters per researcher than 
Germany or France. In particular, university researchers have insufficient access to research 
support services. 
* According to our questionnaire survey on head authors of the top 10% frequently-cited papers 
(“top researcher survey”), research environments have improved in many aspects, but many 
respondents said they have a shorter time for their research activities. As for the worst 5 
undesirable research environment factors, many respondents specified human resource matters, 
such as “number of foreign researchers,” “number of young researchers under 40 years old except 
post doctorates,” “number of post-doctorates,” “sufficient research supporters” as well as 
“institutes to support regional collaboration.” From the researchers’ perspective, “the amount of 
government competitive research funds,” “sufficient research facilities and equipment” and “the 
degree of discretion to choose research topics” have had positive impacts on writing high-quality 
papers. On the other hand, “time for research,” “research space” and “the amount of block funds 
and institutional funds” are three major obstacles for their research activities. 
* Improved research environments have resulted in improvements in intellectual achievements. 
Japanese papers now control a larger global share than previously. In particular, Japan sees an 
increased share in high-quality papers (i.e., the top 1% and 10% of frequently-cited papers). The 
private sector suffers a smaller share in published papers, although special public institutions and 
universities enjoy an increased share. As for paper productivity, universities belonging to a lower 
ranking tier are expanding their share. As for patents, Japan sees an increase in global patent 
applications but suffers a smaller global share because the U.S. enjoys a much larger increase in 
patent applications. In terms of U.S. registered patents, Japan has recently seen improvements in 
its citation frequency share (i.e., an indicator showing the quality of the patent) while seeing a 
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downward trend in patent volume shares (i.e., a quantitative indicator). However, Japan also 
enjoys improvements in the patent volume share, according to the latest data. 
* Judging by the relationship between the input and output factors (i.e., the number of papers), 
intellectual productivity has improved steadily. At universities with natural science departments, 
the number of published papers per faculty member has been increasing, standing at almost the 
same level as the U.S. The number of published papers per natural science R&D budget also 
shows a similar trend, despite some minor fluctuations. At the university level, there is a close 
relationship between the number of university-originated papers and that of doctoral courses. 
* As for budget fund allocation, research budget for 4 priority areas (i.e., life sciences, ICT, 
environment and nanotechnology/materials) have been increasing both in absolute and relative 
terms. As for competitive research funds, the 4 priority areas attract 70% of Scientific Research 
Grants-in-Aid, retaining almost the same level throughout the 1st and 2nd Plan periods. This 
means Scientific Research Grants-in-Aid aim to finance research activities of the searcher’s theme 
choice and provide financial supports in diverse technology areas. Other competitive research 
funds tend to concentrate in the 4 priority areas during the 2nd Plan period. 
* RCI indicates the relationship between the published papers share and the quality of the papers. 
(RCI stands for relative citation index; 1.0 represents the world average.) Judging by RCI, 
nanotechnology/materials enjoy a larger value in terms of paper share and in RCI than the other 3 
priority areas. Nanotechnology/materials are also showing an upward trend. The paper share for 
life sciences, ICT and environment also show an upward trend in the long run, but has remained 
flat recently. However, life sciences and environment have retained an upward trend in RCI. In 
U.S. registered patents, nanotechnology/materials also enjoy a large share and show an upward 
trend. ICT used to occupy a larger share in the past but now suffers a downward trend in recent 
years. Environment has also seen an increased share since the late 1990s. Life sciences, 
meanwhile, represents a slight increase since 2000. 
* As for researchers who play important roles in the creation of knowledge, more than 10,000 young 
researchers (i.e., post-doctorates and doctoral course students) are benefiting from supportive 
measures on a budgetary basis. According to the top researcher survey, researchers aged 40 or less 
account for more than half the authors for the top 10% frequently cited papers. If including 
co-authorship, students account for 18% of overall authors, while post-doctorates register about 
5%. Many doctoral course students feel uncertainty about their future career path and many are 
also not convinced their PhD holder status would bring significant advantages to their social life. 
Doctoral course students are relatively willing to work in the private sector, a trend particularly 
obvious among students majoring in engineering. Although private firms that employ no doctorate 
course graduates have been generally decreasing in number, many still avoid hiring doctorate 
graduates. Employment of post-doctorates also shows a similar pattern because more than 60% of 
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firms hire no post-doctorates, registering twice as many as the private firms that hire no doctorate 
graduates. In comparison with the U.S., PhD holders in Japan tend to avoid working in the private 
sector. 
* Foreign researchers still account for a small percentage in Japan, but the percentage of foreign 
researchers is rising at universities or public research institutes. At universities, more and more 
foreign researchers are taking up positions as professor or assistant professor. Female researchers 
are increasing at universities and public research institutes, but they still register a small 
percentage overall. 
* Fixed-term employment practices are becoming widespread. Fixed-term researchers (especially 
younger researchers) are increasing as a percentage of overall researchers, but they still account 
for a small percentage. 
* In terms of industry-academia-government collaboration for utilizing intellectual achievements, 
universities, public research institutes and local governments have actively set up their office in 
charge of joint research projects. They also launched various policy measures to encourage joint 
research projects. Thanks to these policy measures, industry-academia joint projects are now 
increasing and will keep increasing in future as well. As a result, co-authorship between corporate 
and university writers has been increasing and now accounts for more than 50% of the overall 
papers written by corporate authors. Japan’s co-authorship stands at a higher level than the U.S. 
* Science linkage indicates a scientific paper’s citation frequency per U.S. patent and represents the 
extent to which inventors are exploiting scientific knowledge in their patents. Judging by the 
science linkage, Japanese patents suffer a much weaker relationship with published papers than 
western nations. On the other hand, judging by the world’s top 500 most frequently cited patents 
and the top 500 patents invented by Japanese (the Japanese top 500 patents), Japanese papers 
enjoy the third largest citation frequency in the world’s top 500 patents after the U.S. and U.K. In 
the Japanese top 500 patents, U.S. scientific papers see the largest citation frequency, followed by 
German and Japanese papers. Looking at the relationships between the Japanese top 10% papers 
and commercial applications, essay authors usually apply for patents, but a third party other than 
the paper author sometimes applies for patent as an inventor.  
* As for technology transfer from university to industry, although the number of patent licenses is 
steadily increasing, loyalty income remains low. The U.S. or U.K. have a systematic framework 
for technology transfer, but Japan is heavily dependent on technology transfer on a personal basis 
among researchers. In this sense, Japan still shows poor performance in systematically utilizing 
intellectual assets, compared with the U.S. or U.K., having set up systematic frameworks 20 years 
earlier than Japan. 
* As for spin-off from universities or public research institutes, Japan has a total of 1,000 
university-initiated start-ups so far, at a pace of 100 new firms every year. ICT accounts for the 
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largest share in this type of start-up business, followed by other priority areas, electronics and 
machinery. Almost 20 start-ups are born from public research institutes every year. Life 
science-related start-ups occupy the largest percentage, followed by other 3 priority areas and 
electronics and machinery. 
* As for regional innovation, the central government has launched policy measures, and local 
governments are also working on providing their regional innovation framework. When looking at 
input indicators (e.g., competitive research fund amount), infrastructure indicators (e.g., the 
number of researchers), output indicators (e.g., papers and patents) and impact indicators (e.g., the 
value-added amount), infrastructures are not increasing as a general trend, but input and impact 
indicators both show an upward trend. Output indicators are also getting higher, but at a slower 
pace than input and impact indicators. The Tokyo, Kinki and Kanto districts (excluding Tokyo) are 
seeing increased value for their impact indicators. There is a gap in composite indicator 
performances between those prefectures having launched their S&T projects and those yet to do 
so.  
* As for communication between S&T and society, many Japanese citizens think they will 
understand S&T knowledge if scientists explain it in an understandable manner. A large 
percentage of public research institutes are providing S&T information as their daily task, but 
many people do not consider they have sufficient access to S&T information. More and more 
universities are providing lectures on technology ethics. 
* As for S&T contribution to the economy, society and people’s lifestyle, technical experts assume 
that ICT now has the strongest impacts, but life sciences, nanotechnology/materials and 
environment technology fields will have important impacts as strong as ICT in future. 
* NISTEP analyzed a total of 32 current and future technologies (in 8 technological categories) in 
order to understand how much public S&T/supportive measures have been contributing to 
generating impacts on the economy, society and people’s lifestyle. NISTEP’s case analysis has 
revealed there are four aspects as follows: Public R&D/supportive measures in the basic research 
phase (e.g., photocatalytic materials); public R&D/supportive measures coexisting positively with 
innovation or technology trends (e.g., residential photovoltaic systems); Public R&D/supportive 
measures for fundamental technology/technical infrastructure (e.g., synchrotron radiation 
technology); and policy collaboration (including government procurement practices) for impact 
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[Total S&T Budget] 
 
I. Total Science and Technology Budget 
This chapter presents a detailed analysis of government science and technology budgets 
during the periods of the S&T Basic Plans. Concretely, the total amount and breakdown of S&T 
budgets (note)  in government budgets during the Pre-1st Plan period, 1st Plan period, and 2nd Plan 
Period were studied and analyzed. 
 
1. Trend in National Government S&T Budgets 
The 1st Plan requested the government to expand the total S&T budget to approximately ¥17 
trillion during the 1st Plan period, while the 2nd Plan called for an increase in the 
government-funded R&D budget to approximately ¥24 trillion, including R&D budget at the local 
government level. 
Here, "government-funded R&D budget" is understood as the total of "S&T budgets," as a 
total of the budgets provided by the national government for science and technology. Considering 
the facts that "S&T budget" is clearly defined and convenient, and both R&D and various policies 
were incorporated in the 1st S&T Basic Plan and 2nd S&T Basic Plan, "S&T budgets" was adopted 
as an object of analysis. 
During the Pre-1st Plan period, S&T budgets as a whole totaled ¥12.6 trillion, for an annual 
average of ¥2.5 trillion. During the 1st Plan, the total of S&T budgets was ¥17.6 trillion, achieving 
the quantitative target of ¥17 trillion and averaging ¥3.5 trillion annually (¥1 trillion more than the 
Pre-1st Plan period’s annual average). During the 2nd Plan, cumulative S&T budgets in 
FY2001-2005 (the government’s budget draft) have totaled ¥18.8 trillion, for an annual average of 
¥3.8 trillion (¥0.3 trillion more than that of the 1st Plan period). 
 















1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
100 Million Yen Pre-First Plan First Plan Second Plan
1991 2005 FY  
*: The FY2005 data represents the government budget draft. 
Source: MEXT S&T Policy Bureau, “Budget for Science and Technology in FY 2005 Government Budget Draft and FY2004 
Supplementary Budget (preliminary),” December 2004; and “Budget for Science and Technology in FY2004” and its 
annual issues 
                             
(note)  "S&T budgets" mean expenditures in the national budget (including special account items) which contribute to the 
promotion of science and technology, including expenditures necessary for research at universities, expenditures necessary 
for national research institutes, grants, subsidies, and commissions for R&D, and expenditures necessary for management of 
R&D, etc. 
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2. Trend in Local Government S&T Budgets 
Local government S&T budgets showed an increasing trend in the Pre-1st Plan period, but 
slightly declined since the middle of the 1st Plan period.  In the 2nd Plan period, the numerical 
values for local government budgets were based on the same concept as the national government 
S&T budget and did not correlate with previous data.  However, local government S&T budgets 
increased by 2.8% from the previous year, from the 1st Plan period (FY2000) to the first year of 
the 2nd Plan period (FY2001).  The basic budget for local governments, which plays a similar 
role to the national government’s general account budget, remained unchanged (note) , but local 
governments made serious efforts to expand their S&T budget in the first year of the 2nd Plan 
period.  Since then, local governments have been slightly reducing their S&T budgets in line with 
their basic budgets. 
 














Total local government 
S&T budget
Adjusted amount
by deducting national subsidies
Pre-First Plan Second PlanFirst PlanMillion Yen




* The FY2004 data represents the government budget draft. 
*: The coverage is 47 prefectures and 12 ordinance-designated cities. Figures after FY 2001 exclude national subsidies. 
Source: NISTEP, "Study on Regional Science and Technology Promotion Policies (5th Survey)"(2001) 
Japan Association for the Advancement of Research Cooperation, “Survey of the Regional S&T Activities in FY2002,” 
March 2003 
The documents for the 4th Basic Plan Special Committee, Council for Science and Technology, MEXT (December 11, 
2004); and MEXT S&T Policy Bureau, " Budget for Science and Technology in FY 2005 Government Budget Draft and 
FY2004 Supplementary Budget (preliminary),” December 2004 and its annual issues 
 
3. Growth Rate of S&T Budgets 
This section and the following will analyze Japanese national government S&T budgets. 
Looking at the growth rate of national S&T budgets, the average annual growth rate of initial 
budgets stands at 5.4% in the Pre-1st Plan period and 5.6% in the 1st Plan period.  During the 
2nd Plan, the growth rate falls sharply to an annual average of 1.7%. 
By comparison, the average annual growth rate of the total government budget (general 
                             
(note)  Japan Association for the Advancement of Research Cooperation, “Survey of the Regional S&T Activities in FY2002,” 
March 2004 
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expenditures, FY) was 3.6% during the Pre-1st Plan period, declined to 2.7% during the 1st Plan, 
and fell further to -0.3% during the 2nd Plan. 
Looking at the gap between the growth rate in the S&T budget and that in the total 
government budget, the former exceeds the latter by 1.8 points in the Pre-1st Plan period and 2.9 
points in the 1st Plan period respectively.  In the 2nd Plan period, this gap narrowed slightly to 
2.0 points.  In this context, the national government made further efforts to expand its S&T 
budget in the 1st Plan period than in the Pre-1st Plan period. 
On the other hand, the U.S. expanded its S&T budget by 1.3% in the Pre-1st Plan period and 
3.4% in the 1st Plan period.  The growth rate in the U.S. S&T budget also rose significantly to 
9.6% in the 2nd Plan period.  When Japan and the U.S. are compared, Japan enjoyed higher 
growth rates in the Pre-1st Plan and 1st Plan periods, while the U.S. saw much higher growth rates 
during the 2nd Plan period. 
When comparing the growth rates in the overall U.S. government budget and those in its S&T 
budget, the U.S. S&T budget increased at a slower pace than the overall government budget (-2.4 
points) in the Pre-1st Plan period, and the S&T budget growth rate slightly fell short of the growth 
rate of the overall government budget in the 1st Plan period.  On the other hand, the growth rate 
in the S&T budget exceeded that in the overall government budget by 3.8 points in the 2nd Plan 
period. 
 
Fig. I – 3: Growth Rates of S&T budget in comparison with general government budget and GDP 





















GDP nominal value (real value)








1.8pts 2.0 pts2.9 pts-2.4 pts -0.1 pts 3.8 pts 
 
*: For Japan, budget refers to general account budget. The Japan’s data for FY2005 refers to the plan submitted by the 
government. 
*: The growth rates are calculated by using nominal value based on their own currencies. 
*: As for GDP, Japan’s data is available up to FY2003, while U.S data is available up to FY 2004. 
Source: <Japan> MEXT S&T Policy Bureau, “Budget for Science and Technology in FY 2004” and its annual issues; and MIC, 
“Japan Statistical Yearbook 2004,” 
<U.S.> AAAS, “REPORT XXIX RESEARCH AND DEVELOPMENT FY 2005 March -11, 2004, REVISED,” 
“Congressional Action on R&D in the FY 2005 Budget,” 
OMB, “Historical Tables, Budget of the United States Government, Fiscal Year 2005” and OECD, “Main Science and 
Technology Indicators 2004-1” 
 
4. Share of Supplementary Budget 
The supplementary budget accounted for 10.7% of the overall S&T budget in the Pre-1st Plan 
period and occupied a larger percentage (13.4%) in the 1st Plan period.  In the 2nd Plan period, 
the supplementary budget accounts for a smaller percentage at 6.4% until FY2004 (Fig. I-4). 
Throughout the Pre-1st, 1st and 2nd Plan periods, the share of supplementary budgets in 
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the overall S&T budgets basically show the same trend as the share of supplementary budgets in 
the government’s general account budget. 
 
Fig. I – 4: Share of supplementary budget in total S&T budget and general account budget 
8.3%13.2%11.7%Share of supplementary budget in general account expenditure(additional funding)*








*: Obtained by dividing the additional funding of supplementary budget in general account budget by the value of (initial 
budget in general account budget + supplementary budget in general account budget) 
Sources: MEXT S&T Policy Bureau, “Budget for Science and Technology in FY 2004,” and its annual issues; and Ministry of 
Finance database, “Information on Budgets and Settlements,” and its annual issues 
 
5. Effects to Increase S&T Budgets by the S&T Basic Plans 
As mentioned earlier, the S&T budgets under the S&T Basic Plans have increased at a much 
faster pace than general account budget.  With this in mind, NISTEP estimated how much the 
S&T Basic Plans have been pushing up the S&T budget.  Assuming a scenario in which the S&T 
budget had grown at the same rate as the general account budget (initial budgets), the S&T budget 
would stand at ¥15.8 trillion in the 1st Plan period. Since the actual S&T budget was ¥17.6 trillion 
in the 1st Plan period, the gap stands at ¥1.8 trillion.  In other words, the S&T Basic Plans have 
pushed up the S&T budgets by ¥1.8 trillion. 
By using the same approach, NISTEP also calculated how much the 1st and 2nd S&T Basic 
Plans pushed up the S&T budget in the 2nd Plan period.  Assuming the S&T budget had grown at 
the same rate as the general account budget (initial budgets) during the 1st and 2nd Plan periods, 
the S&T budget would amount to ¥17.5 trillion for the 2nd Plan periods. Since the actual S&T 
budget was ¥21.1 trillion, the S&T Basic Plans pushed up the S&T budgets by ¥3.6 trillion in the 
2nd Plan period. 
Based on the actual S&T budget at the end of the 1st Plan period, NISTEP estimated how 
much the 2nd Basic Plan pushed up the S&T budget.  Since the S&T budget would stand at ¥19.6 
trillion in the 2nd Plan period, the gap amounts to ¥1.5 trillion.  In other words, the S&T Basic 
Plan has pushed up the S&T budgets by ¥1.5 trillion in the 2nd Plan period. 
 
Fig. I – 5: Effects to Increase S&T Budgets by the S&T Basic Plans 
● First S&T Basic Plan (FY1996-FY2000)
Difference 
1.8 Trillion Yen
iff r  
.  rilli  Estimate 15.8 Trillion Yen
Total 17.6 Trillion Yen
- The estimated S&T budget *1 with the growth 
rate of general expenditure (initial budget)
- Total of the initial and supplementary S&T budgets
in the First Plan 
 
*1: Sum of estimated initial budget and actual supplementary budget 
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● Second S&T Basic Plan - Ongoing (FY2001-FY2005 *2 )
Estimate 17.5 Trillion Yen
Total 21.1 Trillion Yen
- The estimated S&T budget *3 with the growth rate of 
general expenditure (initial budget) throughout the 
First and Second Plans
- Total of the initial, supplementary and regional 
S&T budgets until FY2005
Difference 
3.6 Trillion Yen
iff r  
.  rilli  
Estimate 19.6Trillion Yen
-The estimated S&T budget *3 with the growth rate of 




iff r   
.  rilli  
 
*2: Initial budget in FY 2005 is the original governmental plan. Under the assumption that the supplementary budget is nil, 
and the regional budget equals to 442.2 billion yen, the same as FY2004. 
*3: Sum of estimated initial budget and actual supplementary and regional budgets 
 
6. Comparison of S&T Budgets in Japan, U.S., and EU-15 
Next, a 3-way comparison of S&T budgets (note)  was made for Japan, the United States, and 
EU-15 (covering 15 EU nations as of start of 2003). (Also see Figs. I-6, 7, 8, 9 and 10.) 
During the 1st Plan, Japan recorded strong growth at 5.6%, while the U.S. and EU-15 saw 
relatively stagnant growth rate at 1.4% and 0.7%, respectively.  Looking only at non-defense 
S&T spending, Japan's actual growth rate was 6.1%, which was large in comparison with the 
average growth rates in the U.S. (2.5%) and EU (1.4%). 
However, during the 2nd Plan period, the U.S. expanded its S&T budget by 6.4%, while 
Japan saw growth rate stagnate at 2.5%.  The non-defense S&T budgets for these two nations 
also show similar trends: 2.2% for Japan and 5.9% for the U.S.  On the other hand, although 
insufficient data is available for EU-15, the non-defense S&T budgets in EU-15 decreased by 
4.3% in the 2nd Plan period, representing a much lower growth rate than in Japan. 
The S&T budget index (Japan = 100) stands at 486 for the U.S. and 433 for EU-15 
respectively for the year 1995 when Japan didn’t start the S&T Basic Plan.  For the year 2000, 
which is the last year of the 1st Basic Plan period, the index stands at 396 for the U.S. and 341 for 
EU-15, representing a decline to less than 400.  However, for the year 2004 in the 2nd Plan 
period, the index shows 460 for the U.S., restoring the Pre-1st Plan period’s level, while the 
non-defense S&T budget also shows a similar trend. 
 
                             
(note)  Here, budgets related to science and technology in the respective government budgets were used as S&T budgets for the 
U.S. and EU; for Japan, the initial budget for the S&T budget was used. In case of Japan and U.S., “government” stands for 
the central government. In case of EU, “government” includes local governments. 
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Fig. I – 6: Average growth rate of government S&T budgets in Japan, U.S., and EU-15 
Pre-First
Plan First Plan
Japan 5.4% 5.6% 2.5%
ALL U.S. -0.1% 1.4% 6.4%
EU-15 0.4% 0.7%
Japan 5.2% 6.1% 2.2%








*: Japan’s data are based on initial budgets. 
*: The growth rate of EU-15 in the second plan shows the increase in 2001. 
* Real values are calculated by GDP deflators. 
*: EU consists of 15 member countries as of March, 2004. The budgets for U.S. and EU were converted by Purchasing Power 
Parities (PPPs). PPPs are subject to change when new OECD data become available. 
Sources: <Japan> MEXT S&T Policy Bureau, Budget for Science and Technology in FY 2005 Government Budget Draft and 
FY2004 Supplementary Budget (preliminary),” December 2004; and “Budget for Science and Technology in FY2004” 
and its annual issues  
    <U.S. and EU-15> OECD, “Main Science and Technology Indicators 2004-1” 
 




Japan 100 100 100
ALL U.S. 486 396 460
EU-15 433 341
Japan 100 100 100
U.S. 238 200 218
EU-15 386 308  
Sources: Same as Fig. I - 6. 
 




































Sources: Same as Fig. I - 6. 
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Sources: Same as Fig. I - 6. 
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*: Real growth rates were calculated using a GDP deflator. 
Source: OECD, “Main Science and Technology Indicators 2004-1” 
 - 19 -
7. Growth Rate of S&T Budgets: Japan vs. U.S.
This section compares the growth rates of the S&T budgets between Japan and the U.S.  In 
nominal terms, Japan enjoyed higher growth rates than the U.S. in the Pre-1st Plan period and the 
initial half of the 1st Plan period, but the U.S. expanded its S&T budget at a higher rate than Japan 
in the second half of the 1st Plan period and the 2nd Plan period.  Non-defense S&T budgets in 
Japan and the U.S. showed similar trends, but the U.S. increased its non-defense S&T budgets at a 
higher rate than Japan during FY1991-1992 at the beginning of the Pre-1st Plan period. 
In real terms, Japan enjoyed higher growth rates than the U.S. until the second half of the 1st 
Plan period, but the U.S. saw higher growth rates than Japan in the 2nd Plan period. Non-defense 
S&T budgets in Japan and U.S. showed similar trends, but the U.S. enjoyed higher growth rates 
than Japan from the 1st Plan period’s 2nd half to the 2nd Plan period. 
 
Fig. I – 11: Growth rate of S&T budgets in Japan and U.S  Fig. I – 12: Growth rate of non-defense S&T budgets 
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*: Japanese data represents S&T budget in the initial budget, except for the FY2005 data that represents S&T budget in the 
government budget draft.  The growth rates are calculated by using local currencies.  Japan’s real values are calculated 
by GDP deflators (the 1995 price level), while the U.S. real values come from the following data sources [real values 
based on OMB’s GDP deflator [in $1 million, the 2004 price level]] 
Sources: <Japan> MEXT S&T Policy Bureau, “Budget for Science and Technology in FY2004” and its annual issues 
    <U.S.> AAAS, “AAAS REPORT XXIX RESEARCH AND DEVELOPMENT FY 2005 March‐11, 2004, REVISED”､
“Congressional Action on R&D in the FY 2005 Budget” 
 
8. Ratio of government-funded R&D expenditures to total R&D expenditures and GDP 
S&T budgets in major nations do not have directly comparable data, since each nation has its 
own means of calculation.  In terms of the total R&D expenditures ( note 1 ) , Japan is ranked 3rd, 
                             
Notes: 1. “Total R&D expenditures” means all R&D expenditures, including costs for labor, facilities, and research by 
industry. In Japan, R&D expenditures are indicated in the “Report on Survey of Research and Development” prepared by 
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following the U.S. and EU-15.  On the other hand, Japan enjoys the largest R&D expenditures as 
a percentage of GDP since the late 1980s.  (See Figs. I-13 and 14.) 
As for the government-funded portion of total R&D expenditures, Japan has received the 
lowest percentage (20%-30%) of 5 major nations (Japan, U.S., Germany, France, U.K.) throughout 
the Pre-1st Plan, the 1st Plan and 2nd Plan periods.  On the other hand, the figures for the other 
four nations stand at 30-40% (Fig. I-15). 
In terms of government-funded R&D ( note 2) as a percentage of GDP, Japan's figure stands at 0.68% 
as of 2003, remaining at a relatively low level among these 5 nations.  The U.S., Germany and 
France have higher government funding levels than Japan. (Fig. I-16.) 
The 2nd Basic Plan aims at expanding the government R&D expenditures to 1% of GDP, 
although actual R&D expenditures fall far short of this target. 
 













































Sources: <Japan> MIC, “Report on the Survey of Research and Development” 
 <U.S.> NSF, “National Patterns of Research and Development Resources: 2002 Data Update,” “InfoBrief NSF04-307” 
 <U.K.> National Statistics website:www.statistics.gov.uk Crown copyright material is reproduced with the permission 
of the Controller of HMSO 
 <France and Germany> OECD, “Main Science and Technology Indicators 2004-1,” “Basic Science and Technology 
Statistics 2002/2” 
 
















































Sources: Same as Fig. I-13. 
                                                                                       
the MIC: Ministry of Internal Affairs and Communications. Because these costs are seen from the use side, they 
represent total R&D expenditures, including expenditures for labor and facilities (purchase cost of tangible fixed assets 
or depreciation) and industry research costs, and therefore differ from the definition of “R&D expenditures” in the 
classification by account in the S&T budget.  
2. Includes expenditures of local governments (except U.S.).  
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Sources: Same as Fig. I-13. 
 































































Sources: Same as Fig. I-13. 
 
9. Breakdown of S&T Budget
The breakdown of the S&T budget by account, sector and R&D spending type (noet 1)  is as 
follows (Fig. I-17). R&D (note 2)  occupied nearly half of the total ¥17.6 trillion budget under the 1st 
Plan, at 45.5%, followed in order by Labor (18.4%) and Facilities (12.4%). Although “Others” 
accounted for a rather large percentage, at 23.7%, this category included the basic cost of 
education and research at universities, management costs of national research institutes, and 
budgets for R&D promotion systems (for example, the Regional R&D Infrastructure Projects 
Fund). 
In the 2nd Plan budget (FY2001-2004) of ¥15.2 trillion, R&D continues to represent the 
largest percentage at 39.9%, while Labor and Facilities remain flat at the 1st Plan level.  The 2nd 
Plan period is different from the 1st Plan period for the following two reasons: The central 
                             
(noet 1)  Amounts equivalent to R&D expenditures of IAIs and national universities and colleges are included in R&D 
expenditures in the classification by account in the S&T budget; therefore, “R&D expenditures” indicates research-related 
R&D expenditures in the broad sense. 
(note 2)  R&D expenditures are shown by account classification in the S&T budget. Here, “account” means a classification 
showing the mode of use of S&T budgets, namely, R&D, Labor, Facilities, or Others. 
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government has set up a new account item “Subsidy for independent administrative institutions” 
when spinning off national research institutes and special public institutions as independent 
administrative institutions (IAIs); and it has also set up a new account item “national 
university-related budget” (note)  when spinning off national universities and inter-university 
research institutes.  The “Subsidy for independent administrative institutions” and “national 
university-related budget” occupy 13.0% and 6.4% of the total S&T budget, respectively, while 
the “Others” category has decreased sharply to 18.5%. 
By sector (type of institution), the largest item in the breakdown for 1st Plan, at 37.5%, was 
National research institutes, Special Public Institutions, and IAIs.  This was followed by 
Universities and colleges (36.1%), and Ministries and Agencies (26.4%).  (Note: These are used 
as categories for budget calculations, but are not the organizations which ultimately use the 
budget.) 
In the 2nd Plan period, the share of national research institutes, Special Public Institutions, 
and IAIs occupies the largest percentage at 39.6%, while Universities and colleges have slightly 
decreased to 35.6%.  Ministries and Agencies also decreased slightly to 24.8%. 
Next, looking at the R&D spending, in the breakdown of the ¥8.8 trillion R&D item in the 1st 
Plan budget, the largest category was Energy (22.4%), followed by Life Sciences (21.3%).  The 
shares of the other technology categories are 8.3% for ICT, 2.7% for Environment, and 5.2% for 
Nanotechnology & materials.  Manufacturing technology has a low share of 1.6%, whereas 
Social infrastructure has a share of 10.7% and Frontiers, 12.3%.  Others and scientific research 
account for 5.6% and Social sciences and humanities, 0.8%.  (Note: In the classification by 
account in the S&T budget, R&D also includes amounts equivalent to the R&D budget of 
universities and colleges and R&D budget in operating subsidies for IAIs, which are included in 
the category Others.) 
In the breakdown of the 2nd Plan S&T budget of ¥7.8 trillion, Life sciences (a new priority 
area in the 2nd Plan) accounts for the largest percentage at 23.7%, increasing by 2.4 points from 
the 1st Plan period.  The shares for the other 4 priority areas are 8.9% for ICT, 4.3% for 
Environment, and 4.9% for Nanotechnology & materials, suggesting increased shares for Life 
sciences, ICT and Environment.  Nanotechnology & materials have declined slightly in relative 
terms, but in absolute terms, the annual average for Nanotechnology & materials have increased 
from ¥92.0 billion under the 1st Plan to ¥96.0 billion under the 2nd Plan.  Energy, which had the 
largest share under the 1st Plan, declined by 2.9 points from 22.4% to 19.5%, falling to 2nd place.  
The shares of the other 8 priority areas are 1.9% for Manufacturing technology, 10.8% for Social 
infrastructure, and 10.2% for Frontiers. Frontiers have decreased slightly, but Manufacturing 
technology has edged up, and Social infrastructure remained unchanged. Others and scientific 
research declined comparison with the 1st Plan to 3.7%, while Social sciences and humanities 
increased from the 1st Plan to 1.4%. 
 
                             
(note)  National university-related expenditures in this context mean the S&T expenditures that NISTEP has calculated based on 
the sum of the subsidies for national universities and the national university’s own revenues. 
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*1: Totals of initial and supplementary budgets, other than FY 2004 in which only the initial budget was counted. 
*2: Although "Basic research" and "Research and development responding to national and social priorities" are included 
under "Strategic prioritization for S&T" in the 2nd Plan, the figures here were calculated for R&D budget. “R&D 
budget” indicates research-related R&D budget in the broad sense, which include R&D budget of IAIs and national 
universities and colleges are included in R&D budget in the classification by account in the S&T budget. 
*3: “National university-related budget” represent the S&T budget in the National School Special Account (abolished in 
FY2003). NISTEP calculated “National university-related budget” based on the sum of the subsidies for national 
universities and the revenues. 
*4: “Universities and colleges” include national, public and private universities and colleges. “National universities” in this 
context include national universities (graduate school programs, undergraduate programs and university hospitals), 
junior colleges, national colleges of technology, national university’s research institutes and inter-university 
research institutions. 
*5: “Unclassifiable” refers to interdisciplinary technology areas (e.g., general engineering) not falling under conventional 
academic classifications. 
Sources: MEXT S&T Policy Bureau, “Budget for Science and Technology in FY2004” and its annual issues 
 
10. Breakdown of Initial and Supplementary S&T Budgets 
As a breakdown of S&T budgets, initial and supplementary budgets will be examined 
classified by account (R&D, Labor, Facilities, and Others). (Fig. I-18.) 
During the Pre-1st Plan period, initial budgets accounted for 89.3% of total budgets, and 
supplementary budgets accounted for 10.7%.  Within the 10.7% figure for supplementary budgets, 
R&D accounted for 1.4%, Facilities for 7.1%, and Others for 2.2%.  Thus, it can be understood 
that facilities accounted for a high portion of supplementary budgets.  In contrast, R&D 
accounted for a figure just short of 40% of initial budgets (38.2%), followed by Labor (21.9%) and 
Facilities (7.0%). 
Under the 1st Plan, initial budgets accounted for 86.6%, while the share of supplementary 
budgets increased in comparison with the Pre-1st Plan period, rising to 13.4%.  The breakdown 
of these supplementary budgets was R&D, 1.9%, Facilities, 5.8%, and Others, 5.7%, while the 
breakdown of the initial budgets was R&D, 39.3%, Labor, 17.7%, and Others, 5.5%.  Although 
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there was no large change in the share of R&D budget, Labor budget decreased somewhat in 
comparison with the Pre-1st Plan period. 
In the 2nd Plan period, the figures for initial and supplementary budgets were 91.9% and 
8.1%, respectively.  This suggests a smaller share for supplementary budgets than in the 1st Plan 
period.  Facilities account for 6.9% of the total S&T budget and remain flat from the 1st Plan 
period.  In the initial budgets, R&D accounts for a fairly high percentage, at 41.9%.  Labor 
costs account for 15.0%, Facilities for 5.0%, and the subsidy for IAIs (a new account item) for 
9.5%.  Because this analysis only covers the budgets up until FY2003, National 
University-related budget (subsidy and own revenues) are not still incorporated. 
 

















*: With some Special Public Institutions, during the Pre-1st Plan and 1st Plan 
periods, it is not possible to identify initial and supplementary budgets by 
account. The budgets for these organizations are included under Others.
Sources: MEXT S&T Policy Bureau, "Budget for Science and Technology in FY 
2004," and its annual issues; and the budget for S&T data of the Bureau.
*:  “Others” under the account classification of the following.
-Appropriation for basic cost of education and research
-Management cost for national research institutes
-Budget for affiliated facilities of national universities and higher 
professional schools
-R&D budgets for data collecting satellite systems
When research is combined with another project as shown below, it may 
be classified under “others.”
[Examples]
-21st century COE program (Research Center Formation Grant)
-Budget for Regional R&D Infrastructure Projects Funds operated by 































































10.6 Trillion Yen 0.9 Trillion Yen





*: With some Special Public Institutions, during the Pre-1st Plan and 1st Plan periods, it is not possible to identify initial and 
supplementary budgets by account. The budgets for these organizations are included under Others. 
Sources: MEXT S&T Policy Bureau, "Budget for Science and Technology in FY 2004," and its annual issues; and the budget 
for S&T data of the Bureau. 
 
[References]  Government-Funded Industry R&D Expenditures 
Government R&D funding (note)  for Japanese industry generally showed an increasing trend 
through the Pre-1st Plan, 1st Plan, and 2nd Plan periods, despite some variations from year to 
year. 
Simple comparisons should be avoided when attempting an international comparison of the 
share of government funds in industry R&D expenditures.  However, the percentage has 
remained substantially flat at around 1-2% in Japan, but is roughly 10% in the U.S., France, U.K., 
and Germany, in spite of declines in recent years, suggesting the possibility of a substantial 
                             
(note)  Research expenditure subsidized from central/local government to private companies among research expenditures 
described in “Report on Survey of Research and Development”, MIC. 
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difference in funding levels.  The U.K. has been showing a slightly upward trend for recent years 
to more than 10%. 
 
Fig. I – 19: Government funding of R&D expenditures by industry in Japan 













































































*: “Industry” in this context collectively refers to private enterprises (joint stock and private limited companies), special 
public institutes and independent administrative institutions that are financially self-sufficient and fall under “industry” 
category in the interindustry table. 
*: When comparing the funding from government to industry, care is required in that the objects and methods of study differ 
depending on the country. For example, the data for Japan (MIC, "Report on Survey of Research and Development") 
total only funds which industry receives as R&D costs. In other words, even if a company receives an order from the 
government which involves R&D, it may not be included in "government-funded R&D" if the company does not 
consider it an R&D item. 
Source: MIC, "Report on Survey of Research and Development" 
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*: “Industry” in this context collectively refers to private enterprises (joint stock and private limited companies), special 
public institutes and independent administrative institutions that are financially self-sufficient and fall under “industry” 
category in the interindustry table. 
*: When comparing the funding from government to industry, care is required in that the objects and methods of study differ 
depending on the country. For example, the data for Japan (MIC, "Report on Survey of Research and Development") 
total only funds which industry receives as R&D costs. In other words, even if a company receives an order from the 
government which involves R&D, it may not be included in "government-funded R&D" if the company does not 
consider it an R&D item. 
Sources: (Japan) MIC, "Report on Survey of Research and Development" 
(U.S.) NSF, "National Patterns of R&D Resources 2002 Data Update", “InfoBrief NSF04-307” 
(Germany, France & U.K.), OECD, “Basic Science and Technology Statistics 2002/2” 
For the UK data in 2001, ONS, "Gross domestic expenditure on Research and Development 2001"; and for the 
Germany’s data in 2002, Bundesministerium für Bildung und Forschung, “Bundesbericht Forschung 2004” 
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11. Budgets for Major Policy Objectives
This section examines how the Japanese government's S&T budget has changed in response 
to the major policy objectives of the Science and Technology Basic Plans, looking at the trend in 
average annual budgets, as shown in parentheses in the following Table （Fig. I-21）. 
R&D budgets for basic research have increased from approximately ¥420 billion in the 
Pre-1st Plan period to ¥650 billion under the 1st Plan (i.e., 1.6 times as much as the Pre-1st Plan 
period) and ¥750 billion under the 2nd Plan (i.e., 20% larger than in the 1st Plan period). 
Classifying S&T budgets by area, R&D budgets for the 4 priority areas (Life sciences, ICT, 
Environment, Nanotechnology & materials) have risen remarkably from ¥360 billion in the Pre-1st 
Plan period to ¥660 billion under the 1st Plan and to ¥820 billion under the 2nd Plan (note) . 
The definitions of R&D budget classifications by type of R&D in MEXT's "Analysis Tables 
for S&T Budget by Item" were used as the definitions of basic research, applied research, and 
development research in this Study, as indicators which also enable international comparisons. 
The definitions of basic research, applied research, and development research used here are also 
the same as in MIC, "Report on Survey of Research and Development" and OECD, “Frascati 
Manual." 
Under the major policy objective "Reform of R&D systems," the budget for Competitive 
research funds increased from approximately ¥100 billion in the Pre-1st Plan to some ¥240 billion 
under the 1st Plan (2.4 times as much as the Pre-1st Plan period’s level) and some ¥350 billion 
under the 2nd Plan (50% larger than the 1st Plan period’s level). 
Budget for R&D evaluation was not included in budget data for the Pre-1st Plan period, but 
was ¥1.3 billion in FY2000 (end of 1st Plan) and had nearly doubled from this amount in FY2004 
(2nd Plan), reaching ¥1.9 billion. 
In addition, the government launched a “10,000 Post-Doctorates Supportive Plan” in the 1st 
S&T Basic Plan in order to foster human resources who would work on improving R&D systems. 
The budget for the “10,000 Post-Doctorates Supportive Plan” has decreased slightly from ¥50.7 
billion in FY2000 (end of 1st Plan) to ¥42.7 billion in FY2004 (2nd Plan), but the Plan provided 
support to 10,000 post-doctorates for the first time in FY1999.  In FY2004, more than 10,000 
post-doctorates enjoyed supportive measures in accordance with this supportive plan. 
In the area of reform of industry-academia-government cooperation, budgets for (national 
university) joint research projects with industry & commissioned research from industry were ¥3.6 
billion in FY1995 (end of Pre-1st Plan period), rose to ¥5.8 billion under the 1st Plan, and 
increased by more than 100% under the 2nd Plan to ¥12.3 billion. 
S&T budgets for regional promotion under Promotion of R&D in regions have shown an 
increasing trend, rising from ¥9.2 billion in the Pre-1st Plan period to ¥38.7 billion under the 1st 
Plan and ¥67.1 billion under the 2nd Plan. 
As budgets for facilities development under Infrastructure development for S&T promotion, 
budgets for facilities have increased from some ¥390 billion in the Pre-1st Plan period to 
approximately ¥440 billion in the 1st Plan period but slightly decreased again to ¥390 billion in 
                             
(note)  See Fig. II-1 for more information on the definitions of basic research, applied research and development research. 
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the 2nd Plan period.  Budgets for intellectual infrastructure development, which stood at ¥700 
million in the Pre-1st Plan period, rose by 12.6 times under the 1st Plan, reaching ¥8.8 billion, and  
increased 2.3 times to ¥20.4 billion in the 2nd Plan period. 
Under Internationalization of S&T activities/Promotion of international scientific exchanges, 
budgets for promotion of international joint research and active support of international 
cooperation rose from ¥26.4 billion in the Pre-1st Plan period to ¥51.2 billion under the 1st Plan, 
nearly doubling, and also increased by 30% under the 2nd Plan, reaching ¥65.7 billion. 
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(415.3 Billion Yen) 
R&D budget for basic research 
(*1, *2 and *3) 
Strategic prioritization for 
S&T 
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[FY1991 – FY1995]Major policy objectives
*1: Although "Basic research" and "Research and development responding to national and social priorities" are included 
under "Strategic prioritization for S&T" in the 2nd S&T Basic Plan, the figures here were calculated for R&D budget. 
*2: Means basic research as defined in the classification of types of R&D used in S&T budgets. The detailed definition is the 
same as on p. 37, Fig. II-1. 
*3: Data collection methods differ between the 1st and 2nd Plan due to differences in policies and the nature of the data. 
*4: R&D budgets for competitive research funds and IAIs were calculated from the number of faculty and data obtained by 
MEXT from the relevant governmental bodies, and include estimates. For universities, the number of faculty was 
calculated by field for all national universities, and budgets by field were calculated using an integrated unit cost per 
person. 
*5: Does not include IAIs. 
*6: For FY2003, first-half values are used due to reorganization of the Japan Society for the Promotion of Science (JSPS), 
Japan Science and Technology Agency (JST), etc. as independent administrative institution (IAIs). The data do not 
include IAI budgets in FY2003’s 2nd half and FY2004. 
*7: Total for FY2001-2003. 
*8 Facilities expenditures include some land purchase costs and equipment costs. 
*9: Only includes initial budgets in terms of policy agendas “R&D System Reforms” (competitive research funds and R&D 
evaluation budget), the “fostering of excellent S&T human resources and S&T education system reform” (budget for 
intellectual infrastructure improvements) and the “Internationalization of S&T activities/Promotion of international 
scientific exchanges.” 
*10: The research projects under the former “national school special account” up until FY2003 are now financed through 
“subsidies for national universities” because the government span off national universities as IAIs in FY2004. Since the 
government intends to continue financial supports to former national universities at the same level as FY2003, NISTEP 
estimates that the FY2004 budget would remain constant at the FY2003 level.  The budget for IAIs are calculated 
based on the national government’s subsidy for IAI operating costs.  Post-doctorates’ supportive measures also include 
supportive measures for doctoral course students, such as DCs belonging to the JSPS (Japan Society for the Promotion 
of Science). 
Sources: Calculated by NISTEP and MRI based on various data. 
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[Creation of Knowledge] 
 
II. Research environment 
1. Basic Research 
The 1st and 2nd S&T Basic Plans describe the basic research in the following manner. 
In the 1st Science and Technology Basic Plan, Part 1, Chapter I, "Basic Directions for 
Promotion of Science and Technology" states as follows: "The aims of the plan include the 
elucidation of the origins of substances, cosmic phenomena, and life phenomena, and the 
discovery of new laws and principles, construction of original theories, and prediction and 
discovery of unknown phenomena." 
In the 2nd Basic Plan, Part 2, Chapter I, "Strategic Prioritization for Science and Technology" 
states that, in basic research, "the freedom of researchers aims at the discovery of new laws and 
principles, construction of original theories, and prediction and discovery of unknown phenomena 
based on ideas," and basic research is used as a concept for "research and development responding 
to national and social priorities." 
Because the concrete expenditures for "basic research" in the Basic Plans are not necessarily 
clear, here, budgets in S&T budgets which are classified as "Basic research" in the classification 
by account (R&D, Labor, Facilities, Others) and amounts (estimated) equivalent to R&D budgets 
of independent administrative institutions (IAI) and amounts equivalent to the R&D budgets of 
national universities and colleges (these R&D budgets are termed "R&D budgets") are categorized 
and totaled as (1) Basic research, (2) Applied research, (3) Development research, or (4) 
Feasibility study, testing, etc. by type of R&D. (See Fig. II-1) 
 
Fig. II – 1: Definitions of R&D budget by type ( note) 
(1)Basic research: Theoretical or experimental research conducted to form a hypothesis or 
theory, or to acquire new knowledge on phenomena or facts with an 
observational capability without considerations of direct specific 
applications and use
(2)Applied research: Research conducted to verify the possibility of practical use with 
specific goals and to search for new applications for methods 
already in practical use by using the knowledge discovered by 
basic research
(3)Development research: Research, utilizing knowledge acquired by basic
research, applied research, or actual experiences, aimed to 
introduce new materials, devices, products, systems, processes 
or to improve those already in existence 
(4)Feasibility study and testing: Regular and continuous operations such as various observational 
research
 
Source: MEXT, “Analysis tables for S&T Budget by Item” 
 
                             
(note) “R&D expenditures” is the terminology used in classification by type of R&D as basic research, applied research, or 
development research. 
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1.1 R&D Expenditures by Type of R&D 
As the S&T Basic Plans have been emphasizing basic research activities, the 2nd Plan also 
aims to encourage the same. 
The share of basic research in S&T budgets (Fig. II-2) was 33.8% in the Pre-1st Plan period, 
increased to 37.1% under the 1st Plan, and showed a further increase to 38.2% under the 2nd Plan 
(FY2001-2004). Although there are some points of discontinuity due to differences in the 
calculation methods used in each period, the share of basic research has shown a tendency to 
increase in S&T budgets. 
In the 2nd Plan period, basic research has been gradually increasing its share from 36.2% in 
FY2001 to 40.4% in FY2004. 
It should also be noted here that the definitions of R&D budget classifications by type of 
R&D in MEXT's "Analysis Tables for S&T Budget by Item" were used as the definitions of this 
basic research, applied research, and development research in this Study, as indicators which also 
enable international comparisons. These definitions of basic research, applied research, and 
development research are also the same as in MIC, "Report on Survey of Research and 
Development" and the OECD, "Frascati Manual." 
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* Although "Basic research" and "Research and development responding to national and social priorities" are included under 
"Strategic prioritization for S&T" in the 2nd Plan, the figures here were calculated for R&D budgets. 
* In these totals, R&D budgets are classified by type of R&D as basic research, applied research, development research, or 
feasibility study, testing, etc. See Appendix for further information on the definitions 
* Calculation methods differ between the FY1991-2000 and FY2001-2004 periods. 
*: R&D budgets for national research institutes and research institutes of Special Public Institutions were calculated by 
multiplying the ratio by type of R&D by sector (type of institution, i.e., treatment as national institution, Special Public 
Institution), according to the MIC's "Report on Survey of Research and Development," by their respective R&D budgets. 
From FY2001 onward, classification by type of R&D was applied to individual projects based on the MEXT S&T 
Policy Bureau database. 
*: R&D expenditures for national universities were calculated by multiplying the ratio by type of R&D calculated based on 
the MIC's "Report on Survey of Research and Development" by R&D budgets in the S&T budget in the National School 
Special Account. The ratio by type of R&D budget is the calculated ratio relative to external funding in R&D budgets 
used by national universities, after excluding competitive research funds and self-financing. 
*: The amounts of budgets by type of R&D for public and private universities were calculated by classifying R&D budgets in 
pubic and private university subsidies, etc. in the budget data in the S&T budget as either public or private, and then 
multiplying the R&D budget by the ratio by type of R&D by sector (public university, private university) according to 
the MIC's "Report on Survey of Research and Development." 
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* R&D budgets for ministries/agencies, operating bodies of Special Public Institutions, and others (such as 
Information-Technology Promotion Agency, and Organization for Small & Medium Enterprises and Regional 
Innovation) were classified by type of R&D for each project referring to the classification by type of R&D according to 
the MEXT S&T Policy Bureau database. “Unclassifiable” means unclassifiable projects based on the predetermined 
keywords. See Appendix for further information on examples of these keywords  
*: Budgets for competitive research funds were excluded from the R&D budgets of operating bodies of Special Public 
Institutions and MEXT departments and bureaus, and the competitive research funds were classified separately by type 
of R&D based on the requirements of applications for funding in each system. “Unclassifiable” means unclassifiable 
projects based on the predetermined keywords. See the Appendix for further information on examples of these 
keywords 
*: R&D budgets for IAIs were calculated by estimating R&D budgets from the amount of budgets by account for the IAI's 
predecessor national research institute (set by budgets submitted to Diet) and multiplying the ratio by type of R&D by 
sector (special public institution, IAI (treated as research institute)) according to the MIC's "Report on Survey of 
Research and Development." 
*: For FY2004, included only the initial budget. 
*: Because the calculation results include competitive research funds and estimated R&D budgets of IAIs, they may not agree 
with R&D budgets in the totals by account. 
Sources: Classified and prepared by NISTEP and MRI based on the following materials: MEXT S&T Policy Bureau, "Budget 
for Science and Technology in FY2004," and its annual editions; S&T Policy Bureau budget documents; budgets 
submitted to the Diet; budgets of Special Public Institutions; MIC, "Report on Survey of Research and Development," 
and data on competitive research funds. 
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1.2 Comparison of Basic S&T Budget Research Expenditures between Japan and the U.S. 
When comparing trends in basic research expenditures in Japan and the U.S., ( note) although 
Japan has seen an upward trend, the U.S. has also significantly expanded its basic research 
expenditures.  If measured in index form (Japan =1), the basic research expenditures in U.S. 
show an upward trend after bottoming out at 4 in 1998. As of 2004, the basic research 
expenditures in U.S. amounted to 4.5 times as much as those in Japan. 
In nominal terms, Japan expanded its basic research expenditures by an annual average of 
8.9% in the Pre-1st Plan period, and 8.8% in the 1st Plan period, but suffered from a lower growth 
rate of 1.7% in the 2nd Plan period (FY2001-2004).  On the other hand, the growth rate for U.S. 
basic research expenditures rose steadily from 4.1% in the Pre-1st Plan period to 7.2% in the 1st 
Plan period and further to 8.1% in the 2nd Plan period. (Fig. II-4) 
In real terms, Japan saw higher growth rates than the U.S. in the Pre-1st and 1st Plan periods, 
but the U.S. stands at 6.2% in the 2nd Plan period, showing faster growth than Japan, which faces 
a low growth rate at 3.4%. 
In terms of basic research expenditures as a percentage of the overall S&T budget, Japan 
enjoyed an upward trend between the Pre-1st Plan and 2nd Plan periods, but the U.S. had already 
seen a higher growth rate (18.6%) than Japan in the Pre-1st Plan period.  The U.S. expanded the 
percentage of basic research expenditures by 3 points during the 1st Plan period and maintained 
the same level throughout the 2nd Plan period. (Fig. II-5) 
 
















































*: Although "Basic research" and "Research and development responding to national and social priorities" are included under 
"Strategic prioritization for S&T" in the 2nd Plan, the figures here were calculated for basic research expenditures. 
*: The data for U.S. were converted into Japanese yen, using PPP in OECD, “Main Science and Technology Indicators 
                             
(note) Here, “basic research expenditures” indicates expenditures for basic research in the classifications of R&D expenditures 
by type as basic research, applied research, or development research in the MIC’s “Report on Survey of Research and 
Development.”  
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2004/1”  
*  Indexes show U.S. expenditure / Japan’s expenditure.  
Sources：<Japan> Classified and prepared from the following data sources: MEXT S&T Policy Bureau, “Budget for Science 
and Technology in FY 2004,” and its preceding annual issues; other materials from the same bureau; the budget 
submitted to the Diet; MIC, “Report on Survey of Research and Development”; and data on competitive research 
funds. 
 <U.S.> AAAS, “AAAS REPORT XXIX RESEARCH AND DEVELOPMENT FY 2005 March‐11, 2004, REVISED,” 
 “Congressional Action on R&D in the FY 2005 Budgeｔ” 
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*: Although "Basic research" and "Research and development responding to national and social priorities" are included under 
"Strategic prioritization for S&T" in the 2nd Plan, the figures here were calculated for basic research expenditures. 
*: Nominal and real growth rates denominated by local currencies. 
*: The data for Japan’s Pre-1st Plan and 2nd Plan periods represent the average growth rates in FY1992-1995 and those in 
FY2001-2004, respectively. 
*: Japan’s data show the real values based on a GDP deflator (the 1995 price level), while the U.S. data are cited from the 
following data source (the 2004 price level). 
Sources: Same as Fig. II-3. 
 










*: Although "Basic research" and "Research and development responding to national and social priorities" are included under 
"Strategic prioritization for S&T" in the 2nd Plan, the figures here were calculated for basic research expenditures. 
Sources: Same as Fig. II-3. 
 
[References] Trend in U.S. Defense and Non-defense S&T Budgets 
The defense basic research expenditures have accounted for a small percentage of roughly 
2% in the U.S.  Non-defense basic research expenditures, meanwhile, occupy a much larger 
percentage at 40-50%, showing a significant gap with the defense-related basic research 
expenditures.  This suggests a larger percentage of non-defense basic research activities would 
push up the basic research percentage in the overall S&T budget in U.S., and vice versa. 
The non-defense S&T budget percentage peaked in FY2001 when the basic research 
expenditures recorded the highest percentage (23.4%) of the overall S&T budgets.  In FY2005, as 
the non-defense S&T budgets occupy a slightly lower percentage at 43.4% of the overall S&T 
budget, the basic research expenditure also saw a slightly smaller percentage at 20.3% of the U.S. 
overall S&T budget. (Fig. II-6) 
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Fig. II – 6: Trend in basic research expenditures (by volume and percentage of the S&T budget) 
41.3%
42.7% 42.3%

















































































































































































































































































































*: Figures represent the real values as stated in the following data source (the 2004 price level, the real values based on 
OMB’s GDP deflator [in $1 million, the 2004 price level]). 
*: The data for 2004 and 2005 show estimated values. 
Source: AAAS, “AAAS REPORT XXIX RESEARCH AND DEVELOPMENT FY 2005 March‐11, 2004, REVISED” and its 
annual editions. 
 
1.3 Basic Research Expenditures in R&D Expenditures: Japan vs. U.S 
As for the basic research expenditures as a percentage of nations’ overall R&D 
expenditures ( note), Japan has been seeing an upward trend, standing at 13.3% in FY1991 (the 
Pre-1st Plan period), 14.6% in FY1996 (the first year of the 1st Plan period) and 15.0% in FY2001 
(the 2nd Plan period) respectively. (Fig. II-7) 
On the other hand, the U.S. suffered a slight decline from 16.9% in FY1991 to 16.6% in 
FY1999, but the nation has since been seeing steady growth from 17.2% in FY2001 to 18.4% in 
FY2002 and, then, 19.1% in FY2003.  The U.S. has always enjoyed a larger basic research 
percentage than Japan. 
Looking at this by sector (Fig. II-8), the government research institutes have been increasing 
their basic research percentage in FY1996-2001, reaching 31.0% in FY2003.  Universities and 
colleges, which play a significant role in basic research activities, slightly increased their share 
from FY1991 to FY1996, but their share edged down from FY1996 (the first year of the 1st Plan 
                             
(note) “Total R&D expenditures” means all R&D expenditures, including costs for labor, facilities, and research by industry. 
In Japan, R&D expenditures are indicated in the “Report on Survey of Research and Development” prepared by the MIC: 
Ministry of Internal Affairs and Communications. Because these costs are seen from the use side, they represent total R&D 
expenditures, including expenditures for labor and facilities (purchase cost of tangible fixed assets or depreciation) and 
industry research costs, and therefore differ from the definition of “R&D expenditures” in the classification by account in 
the S&T budget. 
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period) to FY2001 (the first year of the 2nd Plan period).  After climbing again from FY2001, 
their share reached 55.0% in FY2003.  The industry sector decreased its basic research share 
from FY1991 (the Pre-1st Plan period) to FY1996 (the 1st Plan period) and further reduced its 
share to 5.8% in FY2001 (the first year of the 2nd Plan period).  However, the industry sector 
went on to gradually expand its share again, reaching 6.0% in FY2003. 
In the U.S., universities/colleges, private research institutes and government research 
institutes have all increased their shares from FY1991 to FY2001.  Since FY2001, 
universities/colleges, and private research institutes have been expanding their basic research 
shares, but government research institutes slightly reduced their share since FY2001.  After 
decreasing its basic research share from FY1991 to FY2001, the industry sector started a slow 
recovery, standing at 4.3% in FY2003. 
 










































Sources: <Japan> MIC, "Report on Survey of Research and Development." 
<U.S.> NSF, “National Patterns of R&D Resources 2002 Data Update,” and for the data from FY2001 onward, OECD, 
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Sources: Same as Fig. II-7. 
 
2. Competitive Research Funds 
The 1st Science and Technology Basic Plan mentioned a broad increase in competitive 
research funds in the form of "multi-dimensional expansion of research funds." The 2nd Plan also 
established a quantitative target of "doubling competitive research funds during the 2nd Plan 
period." This section will examine the trend in competitive research fund budgets. 
 
2.1 Trend in Budgets for Competitive Research Funds 
In comparison with the upward trend in competitive research funds during the Pre-1st Plan 
period, a further rapid increase in competitive research funds budgets could be seen under the 1st 
Plan. Although the rate of increase has slowed under the 2nd Plan, competitive research fund 
budgets are continuing to increase. According to the FY2005 government budget draft, 
competitive research funds would increase significantly in absolute terms.  For FY2005, the 
government is planning to launch new competitive research funds, integrate new schemes with 
existing funds and reorganize existing fund schemes as new competitive research funds. 
Furthermore, an indirect cost ratio of 30% was set as a target for competitive research funds. 
Although this indicator was 4.4% in FY2001 and rose to 7.7% in FY2002, this 30% target is 
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Fig. II – 9: Trend in budgets for competitive research funds 
i. Systems established before the First Plan
　　 -Grant-in-Aid for Scientific Research
　　 -Special Coordination Funds for Promoting Science  and　
　　Technology
　　 -Health Sciences Research Grants
　　 -Global Environment research funds 
ii. Systems established during the First Plan
[Basic research promotion systems utilizing special public institutions]
　　- Core Research for Evolutional Science and Technology
　　- Basic Research Promotion System in Information　　
　　　Communication 
　　- Research for the Future Program Subsidy
　　- Program for Promotion of Fundamental Studies in Health       
Sciences 
　　- Program for Promotion of Basic Research Activities for Innovative
Biosciences
　　- Proposal-based Creative R&D Promotion and   
Industrial Technology Research Grant Programs 
　　- Program for Promoting Fundamental Transport       
Technology Research
[Others]
　　 -Industrial Technology Research Grant Program
　　 -R&D Program for New Bio-industry Initiatives
　　 -Research Project for Utilizing Advanced Technologies in  
Agriculture, Forestry and Fisheries
　　 -Grant-in-Aid for the Development of Innovative Technology 
(Open Competition for the Development of Innovative 
Technology since FY2002)
　　 -Proposal-based Frequency Resources Development 
Technology Research
　　 -R&D Promotion Scheme Utilizing Japan Gigabit Network
　　 -Proposal-based Basic Research 21 for Breakthroughs in   
Info-Communications
　　 -Strategic Information and Communications R&D Promotion 
　　System
　　 -Advanced Technology Development for Pioneering New 
　　　Communication and Broadcasting Fields (Telecom Incubation)
iii. Systems established during the Second Plan
　　 -R&D Program for New Bio-industry Initiatives
　　 -Research Grant for Fire and Disaster Management
　　 -Creation Support System for University-Initiated Start-Ups
　　 -R&D Subsidy for Construction Technology 
　　 -Technical Development Program for Making Agribusiness Utilizing 
the Concentrated Know-How from Private Sector
　　 -Research Promotion System for Private-based Technology
　　 -R&D of Quantum Information Communications Technology 
　　 -Environmental Technology Development Fund
　　 -Research and Technology Development on Waste Management 
　　　Research Grant 
　　 - Advanced Measurement/Analytical Instrument R&D Project
　　 - Advanced Measurement/Analytical Technology/Method R&D
Project





















(in ¥100 million) Target values in the Second Plan
Systems established during 
the Second Plan
Other systems established during 
the First Plan
Basic research promotion systems 
utilizing special public institutions
Global Environment Research Fund
Health Sciences Research Grants
Special Coordination Funds 
for Promoting Science and 
Technology
Grants-in-Aid for Scientific 
Research
Fiscal year
Pre-First Plan 2nd PlanFirst Plan
 
*: FY2005 data represents the government budget draft. 
*: FY2005 government budget draft will incorporate the additional fund schemes as follows. If it includes these new programs, 
the total amount of competitive research funds will amount to ¥467.2 billion. 
<New programs> 
The Cabinet Office, “Necessary expenditures for evaluating/analyzing foods impacts on health” and MEXT, “Promotion 
of Key Technologies R&D,” “Plan for Establishing Earth Observation System,” and “Expenditures for Nuclear Systems 
R&D Activities” 
<Integration of existing programs and new programs> 
 MEXT, “Creative Seeds Development Program” (formerly known as “Creation and Support Program for Start-ups from 
Universities” (or “Creation Program for Start-ups from Universities” in FY2003) and MAFF, “Subsidy for Private 
Sector R&D on Agriculture, Forestry, Fisheries and Foods” (formerly known as “Technical Development Program for 
Making Agribusiness in the Form of Utilizing the Concentrated Know-How from Private Sector.”) 
< Transition from Existing Fund to Competitive Research Fund > 
 The Cabinet Office, “Promotion of Industry-Government-Academia Joint R&D Projects”; MEXT, “21st Century COE 
Program”; JST, “Project for Encouraging R&D in Prioritized Areas” and “Locally Cooperative Research Project”; 
METI, “Regional Emerging Consortium R&D Project” and “Innovative and Practical Nuclear Technology R&D 
Project”; NEDO, “R&D Project for Creating/Supporting University-Initiated Start-ups”; and JOGMEC, “Project for 
Facilitating Oil and Natural Gas Development/Utilization” 
Sources: MEXT S&T Policy Bureau, "Budget for Science and Technology in FY2004," and its annual editions; and S&T 
Policy Bureau S&T budget data 
Documents at the 42nd meeting of the CSTP (Council for Science and Technology Policy) (December 27, 2004) 
 
Fig. II – 10: Results of competitive research fund policies 
(Policy initiatives) Launching new projects (e.g., special public institutes will launch their new basic research supportive projects), and expanding 
subsidies to cover overhead costs
(Achievements) Annual amount of competitive research funds:
At end of the Pre-1st period (FY1995): ¥124.8 billion
At end of the 1st Plan period (FY2000): ¥296.8 billion [2.4 times as much as the FY1995 level]
At end of the 2nd Plan period (FY2005): ¥467.2 billion [1.6 times as much as the FY2000 level](*1)
　Overhead costs as percentage of the overall competitive research funds (*2)
4.4% in FY2001　→7.4% in FY2002 (cf. 8.5% in FY2004)   
*1: The Second Plan aims to double the competitive research funds from the FY2000 level of ¥296.8 billion 
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*2: Data are cited from MEXT documents. The FY2001 and FY2002 data represent overhead costs as a percentage of overall 
competitive research funds (sources: The Cabinet Office documents and MEXT documents). The figure for FY2004 is 
the estimated overhead costs (i.e., maximum limit) in the FY2004 budget (source: the data of MEXT S&T Policy 
Bureau). 
*3: The figure for FY2005 represents the government budget draft. 
Sources: MEXT S&T Policy Bureau, “Budget for Science and Technology in FY2004,” and its annual issues; and the Cabinet 
Office, “Report on Competitive Research Funds calculated with Government R&D Database (FY2001 and FY2002 
versions).” 
 
Fig. II – 11: Trend in competitive research funds 
¥1,848.8 billion
(Up until FY2005 first budget)
(¥369.8 billion/year)
FY2001      ¥326.3 billion
FY2002      ¥345.7 billion
FY2003      ¥349.0 billion
FY2004      ¥360.6 billion
　　　FY2005      ¥467.2 billion (*3)


















Total competitive research funds in the 
whole period
Annual amount of competitive research 
funds
 
*: The FY2005 data represents the government budget draft. 
Sources: Same as Fig. II-10. 
 
2.2 Competitive Research Funds and Appropriations for Basic Cost of Education and 
Research at National Universities 
Appropriations for basic cost of education and research at national universities ( note) 
increased during the latter half of the 1st Plan, but have leveled off since FY2000 (See Fig. II-12). 
In contrast to this, competitive research funds, which are a type of external funding for national 
universities, increased under the 1st Plan more sharply than the basic cost, and this trend has 
continued undiminished in the 2nd Plan period. The basic cost slightly decreased in FY2004 from 
the FY2003 level mainly because the FY2004 data only included the basic costs as of October 
2004. 
 
                             
(note) In this Study, expenditures registered in the S&T budget among appropriations for the basic cost of education and 
research in the National School Special Account are totaled as appropriations for basic cost of education and research of 
national universities. 
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Fig. II – 12: Comparison of appropriations for basic costs of education and research (costs registered in S&T 
budgets) and competitive research funds at national universities 




















FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004
100 Million Yen
Appropriations for basic cost of 
education and research 
Competitive research funds
 
*: “Appropriations for basic cost of education and research” in this figure only contain the portion registered in the S&T 
budget under the National School Special Account and are weighted with proportions of education and research and 
rations of  S&T faculties.  After FY2004, data for appropriations for basic cost of education and research are 
unavailable since national universities were transformed to national university corporations. 
Competitive research funds other than Grant-in-Aid for Scientific Research were estimated based on proportions 
allocated to national universities, junior colleges, national colleges of technology and inter-university research 
institutes. Grant-in-Aid for Scientific Research were too estimated, and exclude that for junior colleges, national 
colleges of technology and inter-university research institutes .  
*: The competitive research fund in FY 2004 is as of October 31, 2004. 
Source: Prepared by MRI based on MEXT database and data provided by various government bodies. 
 
2.3 Comparison of Research Budget Size Based on Allocations of Grants-in-Aid 
There was some concern that project funds might be allocated disproportionately to 
large-scale research under the S&T Basic Plans. However, looking at the makeup of funding when 
Grants-in-Aid for Scientific Research (note)  are classified as "relatively small" research and 
"relatively large" research, the ratio of the two has remained virtually unchanged despite certain 
fluctuations. This shows that it is possible to secure funding for relatively small research. (See Fig. 
II-13.) ("Relatively small" research is defined as having an application budget limit of ¥100 
million or less.) 
 
                             
(note) “Grants-in-Aid for Scientific Research” is a representative system of competitive research funds in Japan, accounting 
for approximately 50% of all competitive research funds. This system was established to promote research in all fields and is 
open to applications from a wide range of research areas. Allocation of Grants-in-Aid for Scientific Research (selection of 
areas and topics) includes grants which are allocated with adjustment among areas in response to academic and social needs, 
and grants allocated in response to the number of applications and application amounts. 
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*:“Relatively small research": Of the research with an application budget limit under 100 million yen, research classified as 
Scientific Research, Exploratory Research, Grant-in-aid for Young Scientists, and Encouragement of Scientists were 
selected as the subjects. 
Relatively large research": Of the research with an application budget limit over 100 million yen, research classified as 
Specially Promoted Research, Scientific Research in Priority Areas (Scientific Research in Priority Areas by FY1998), 
Creative Scientific Research (Creative Basic Research by FY2000), and Basic Research for COE Formation 
(FY1995-2001) were selected as the subjects. 
Grant-in-Aid for Scientific Research includes Grant-in-Aid for Publication of Scientific Research Results, Specially 
Designated Research Promotion, Grant-in-aid for JSPS, Grant-in-Aid for University and Society Collaboration (till 
FY2002) . 




3. Research Supporters 
3.1 Trend in the Number of Research Supporters per Researcher 
The S&T Basic Plans emphasizes increasing the number of research supporters as an 
important agenda.  Targeting additional research supporters per researcher at national 
universities, the 1st Basic Plan states that every two researchers should have a research assistant 
as soon as possible. The Plan also aims to assign one research supporter for each researcher at 
national research institutes as soon as possible. 
At universities, the number of research supporters per researcher fluctuates relatively little 
throughout the Pre-1st Plan, 1st Plan and 2nd Plan periods, while numbers of technical and 
clerical research supporters per researcher stand at a fraction over 0.1 and about 0.1, 
respectively. (Figs. II-14 and 15) 
However, insufficient data is available on research supporters at national research 
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institutes.  On the other hand, as the number of research supporters for NPOs and public 
organizations has been increasing throughout the 1st and 2nd Plan periods, the numbers of 
technical research supporters per researcher at NPOs and public organizations stands at 0.5, while 
that of clerical research supporters reached 0.55 as of 2004. 
In the industry sector, the number of technical research supporters has experienced a downward 
trend, falling to 0.25 in 2004, while that of clerical research supporters stands at about 0.1. 
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NPOs and public organizations
Overall
 
*1: The figures for “technical research supporters” represent “research assistants” and “technicians” collectively. 
*2: “Researcher” means a university graduate (or a person of at least university-level expertise) working on a specific 
research theme. The data excludes junior college graduates.  
*3: “NPOs and public organizations” mean national/public research institutes and special public institutes that are working on 
research or survey activities. 
Source: MIC, "Report on Survey of Research and Development" 
 















NPOs and public organizations
Overall
 
*: The figures for clerical research supporters represent the number of “those who are committed to office works.” 
Source: Same as Fig. II-14. 
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3.2 Do Researchers have Sufficient Research Supporters? 
According to our questionnaire survey, researchers at private enterprises are more satisfied 
with their access to technical and clerical research supporters than those in other sectors, such 
as universities or public research institutes. For example, almost 60% of researchers at private 
enterprises said they have “an adequate” or “sufficient” number of clerical support staff. They 
also think they have sufficient access to research support services, although the number of 
clerical research supporters per researcher at private firms stands at about 0.1, which is almost 
the same level as universities and much lower level than that of NPOs or public research 
institutes. This is probably because private enterprise researchers tend to respond positively to 
our survey questions: “Do research supporters successfully satisfy researcher’s needs ?” or “Are 
research supporters working on their tasks in a cooperative manner ?” In addition, over 30% of 
private enterprise researchers said they have “an adequate” or “sufficient” number of technical 
research supporters, although the number of technical research supporters per private enterprise 
researcher stands at about 0.25, namely almost half the researchers present at NPOs or public 
research institutes.  This is probably down to two reasons: Research managers at private firms 
tend to think they are able to use technical support services from external firms if necessary; 
and they actually use such external technical support services. 
On the other hand, many researchers at universities perceive a shortage of technical and 
clerical research support services, especially a significant shortage of clerical support staff. 
They tend to give negative responses to survey questions such as: “Do research supporters 
successfully satisfy researcher’s needs ?” or “Are research supporters working on their tasks in 
a cooperative manner ?” According to our questionnaire survey, certain university researchers 
are demanding a new or high-level skill as a requirement for research supporters, and are 
dissatisfied with the actual service level of their support staff. Such attitudes have probably led 
to a lower level of satisfaction among university researchers. 
 
Fig. II-16: Do researchers have sufficient research supporters ? 
Researchers perceive a shortage in the following staff or 
support services. (Examples from researcher’s responses)
Technical supports:
　- Software development (national university)
　- Illustration for presentation (independent administrative institution)
　- Statistical analysis (national university)　　
　- Assistant with Know-How and the ability to properly perform experiments 
(private university)
　- Assistant for prior-art search and research trend surveys (private enterprise)
　- Assistant with Know-How and computer literacy (national university)
　- Bibliographic search and English document proofreading (independent 
administrative institution)
Clerical supports:
　- Support services for academic conference and other social contribution activities 
(national university)
　- Editing reports and filling in application forms (national university)
　- Documentation of joint research activities (independent administrative institution)
　- Order/delivery/cash management (private university)
　- Budget and schedule management (independent administrative institution)











Respondents: Researchers (excluding post-doctorates)
Question: “Do you have sufficient numbers of research assistants who 














*: In this questionnaire survey, “universities” means national universities, public universities, private universities and 
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inter-university research institutes, but excludes junior colleges and national colleges of technology. 
*: In this questionnaire survey, “public research institutes” includes national research institutes, independent administrative 
institutions, special public institutions, publicly owned research institutes and non-profit organizations. 
Data source: NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in 
Future (addressed to researchers),” from August to September 2004 
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3.3 International Comparison of Research Supporters per Researcher 
As each nation has its own definition of “researcher” or “research supporter,” international 
comparison is rather difficult. The following chart illustrates the number of research supporters 
per researcher in Japan, Germany and France. In Germany and France, the number of research 
supporters per researcher stands at 0.8-0.9, more than twice that of Japan. On the other hand, 
Germany and France have both suffered a downward trend like Japan. 
 









1993 1994 1995 1996 1997 1998 1999 2000 2001
Japan Germany France 
FY
 
*:”Researchers” include those who are committed to humanities and social sciences. 
 “Research supporters” include “research assistants,” “technicians,” and “those who are committed to office work.”    
Sources：<Japan> MIC, “Report on the Survey of Research and Development” 
    <Germany and France> OECD , “Research and Development Statistics 2003/01” 
 
4. Development of Facilities and Intellectual Infrastructure 
Development of the necessary infrastructure is indispensable for effective "creation of 
knowledge." Development of infrastructure is an essential target for promoting R&D and science 
and technology under the Science and Technology Basic Plans. "Facility development" and 
"Intellectual infrastructure" were assigned particularly high importance in the 1st Plan and 2nd 
Plan. This section describes efforts under the two plans and confirms the status of progress in 
these areas. 
 
4.1 Facility Development 
As illustrated in Chapter 1, Section 12, the facility development budget increased by 10% in 
the 1st Plan period but slightly decreased in the 2nd Plan period. This is mainly because operating 
and managing institutes of special public institutions suffered a decrease in facility development 
budget funds to ¥4.7 billion in the 2nd Plan period on an annual average basis, compared with 
¥26.3 billion in the 1st Plan period. (Fig. II-18) 
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Fig. II-18: Budgets for facility development programs (initial budget + supplementary budget) 
(In ¥100 million;  figures in parentheses represent annual average)
15,415（3,854）21,970（4,394）19,741（3,948）Total
187（47）1,314（263）155（31）
Operating and managing institutes of special public 
institutions
831（208）1,568（314）866（173）Ministries and Agencies
978（245）1,516（303）675（135）Public and private universities
8,430（2,108）11,212（2,242）10,666（2,133）National universities
4,990（1,248）6,360（1,272）7,379（1,476）
National research institutes, special public 








*: The Second Plan includes up to the FY2004 initial budget. 
*: Facility improvement costs include land acquisition cost and equipment cost. 
*: “Operating and managing institutes of special public institutions” include JST and Japan Regional Development 
Corporation (JRDC). To be specific, innovation plazas by JST and business incubators by JRDC. 
       
Source: Calculated by NISTEP and MRI. using MEXT S&T Policy Bureau, “Budget for Science and Technology in FY 2004” 
and its annual issues; annual budget reports submitted to the Diet; and the budget data of special public institutions  
 
4.2 Planned and Priority Development of Facilities and Equipments at National Universities 
In terms of the facility improvement rates as of the FY2004 initial budget (Fig. II-20), 
“Reclaiming educational research space with high functions (Improving old facilities)” stands at 
47%, while “Developing excellent research footholds,” “Developing graduate school facilities as  
creative/advanced research footholds” and “Developing university-annexed hospital 
corresponding to advanced medical service” showed relatively high achievement rates of 86%, 
94% and 94%, respectively. 
In addition, national universities saw significant improvements in refurbishment rates for 
their facilities (Fig. II-21). In FY2004, national university facilities of 30-34 years old, 35-39 
years old and those older than 40 years (as of FY2000) all enjoyed refurbishment rates exceeding 
50%, with an average of about 50% of national university facilities having been refurbished to 
date. 
 
Fig. II – 19: Results of facility development programs 
Expecting complete achievement of ‘priority targets’ by FY2005. The targets include maintenance of excellent research footholds, graduate 
schools, and university hospitals (2.1million ㎡）(MEXT materials). Up to this period of FY2004, maintenance has been already completed in 
the area of 3.73 million ㎡. Also cooperative use of equipments made some effective results.   
Actual 
achievement
Proposal of Five-year Plan for Urgent Development of Facilities at National Universities etc., budget, cooperative use of equipments, etc.Policies/
strategies
Proposal of Five-year Plan for Urgent Development of Facilities at National Universities etc. (Maintenance; 6 million ㎡)Quantitative 
targets
 
*：”National universities etc.” stand for national universities, national colleges of technology, and inter-university research 
institutes. 
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Fig. II – 20: Progress of Five-year Plan for Urgent Development of Facilities of National Universities, etc. 
Maintaining earthquake-proof 






Reclaiming  educational research space 
with high functions
(Improving old facilities) 




500, 000 ㎡Developing university-annexed hospital 
corresponding to advanced medical service






Developing graduate school facilities as  
creative/advanced research footholds
Developing footholds including four 
priority areas (190 thousands ㎡)
320, 000 ㎡
(86%)
370, 000㎡Developing excellent research footholds
CommentsRatio of achievement  
(at the time of FY 2004)  
Plan
 
Source: MEXT documents 
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*：Facility age as of FY2000. 
Source: MEXT documents 
 
According to our questionnaire survey on positive impacts of the shared research facilities, 
51.7% of national university respondents stated that the shared research facility would “accelerate 
their contract research projects consigned by outside entity,” representing the largest percentage.  
Meanwhile, 41.4% said the shared facility “improves equipment operational efficiency” and 
“improves the research quality,” while 39.9% of respondents answered that the facility 
“encourages industry-academia cooperation.” (Respondents: national universities having set up 
their shared facilities since FY2001) 
 
4.3 Improvements in Intellectual Infrastructures 
As explained in Chapter 1, Section 12, the budget for improving intellectual infrastructures 
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expanded significantly throughout the Pre-1st Plan, 1st Plan and 2nd Plan periods. This section 
analyzes improvements in research materials, measurement standards, and related databases. (Fig. 
II-22) 
With regard to research materials, the Intellectual Infrastructure Plan (Council for Science 
and Technology, August 2000) has set a target of approximately 600,000 strains of 
microorganisms to be achieved by 2010. In 2001 (1st year of 2nd Plan), approximately 200,000 
microorganism strains were available, but this increased to 250,000 in 2002, 290,000 in 2003 and 
290,000 in 2004. The said Plan also targets 30,000 strains of animal cells by the year 2010. The 
number of animal cell strains increased from approximately 4,000 in 2001 to 8,000 in 2002, 
20,000 in 2003, and exceeded 30,000 in 2004, successfully achieving the initial target. 
In measurement standards, the target has been set at 250 species. 82 species were available in 
2001, which increased to 136 in 2002, 152 in 2003 and 179 in 2004. 
Reference materials have also been steadily increasing.  The government sets a target of 250 
species. 76 species were available in 2001, increasing to 119 in 2002, 150 in 2003 and 184 in 
2004. 
In the area of databases, the genome sequence database is a good example of measured data 
for living organisms. The target was set at 6,000 Mbps for 2010. This DB contained 600 Mbps in 
2001, which grew to 940 Mbps in 2002, 1,020 Mbps in 2003 and 1,040 Mbps in 2004. 
As an example of measured data for materials and substances, the material properties DB has 
grown steadily from approximately 600,000 items in 2001 to 800,000 in 2002, 980,000 in 2003 
and 1.15 million in 2004. The target for 2010 is 1.8 million items. In the case of the chemical 
safety database, the number of items increased from approximately 2,000 in 2001 to 2,900 in 2002, 
3,000 in 2003 and 10,800 in 2004, already achieving the initial target at 4,500 for the year 2010. 
 






















(Mouse embryos approx. 
240,000)
　　　　　Approx.2,600
(Mouse embryos approx. 
65,000)
　　　　Approx.2,200
(Mouse embryos approx. 
65,000)
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(Mouse embryos approx. 
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250 species150 species119 species76 speciesReference materials





Approx. 4,500Approx. 3,000Approx. 2,900Approx. 2,000Chemical safety database
Approx. 1,800,000Approx. 980,000Approx. 800,000Approx. 600,000Material properties database
　





(the number of annual entries 
of base sequences at the DNA 
Data Bank of Japan).
　







*: The data from the intellectual infrastructure plan was used for the years of 2001 and 2002. MEXT questionnaire data was 
used for 2003. The data for 2004 comes from follow-up/review tasks for the intellectual infrastructure plan. 
*: Mbps stands for mega base pairs. 
Sources: Handout distributed at the 5th meeting (February 20, 2004) of the Intellectual Infrastructure Committee, Technology 
and Research Foundations Section, Council for S&T, MEXT; and MEXT, “Follow-up and Review of the Intellectual 
Infrastructure Plan” (November 2004) 
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4.4 Improvements in Research Information Infrastructures 
This section examines JST’s main document database as an example of research information 
infrastructures. As the database on S&T documents (including medical documents) published in 
more than 50 nations, JSTPlus has been steadily expanding its entries and provided information on 
more than 14 million documents as of 2003. JMEDPlus, which provides Japan’s medical 
documentary information, has been also increasing its entries and contained information on about 
3 million documents as of 2003. (Fig. II-24) 
The e-library (NACSIS-ELS) ( note) has also been expanding its entries (Fig. II-25). NACSIS-ELS 
carried information on 10,000 papers in FY1997 and now provides information on 1.87 million 
papers as of FY2003. NACSIS-ELS also covers a significantly increased number of academic 
societies from 37 in FY1997 to 245 in FY2003. 
 
Fig. II – 23: Improvements in research information infrastructures 
JST’s documentary information database has been steadily expanding. For example, JST Plus incorporated 2.7 
million documents during the First Plan period and 2.5 million documents during the 2nd Plan period.
The number of documents registered in the electronic library at National Institute of Informatics: 660,000 in 
FY2000　→　1,870,000 in FY2003
Achievements
Enhancing documentary information database
Incorporating academic community’s magazine essays into the electronic library services
Policy 
initiatives
Enhancing database for R&D information, converting the contents of academic community magazines from paper 















1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003
件
数
JSTPlus 記事 JMEDPlus 記事




JST Plus articles JMEDPlus articles
N LEN articles JAPIDOC articles
Year
 
Source: JST web site 
                             
(Note) NACSIS-ELS is a service provided by the NII (National Institute of Informatics). NACSIS-ELS searches for Japan’s 
academic journals, displays and prints out the pages users want. 
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Source: National Institute of Informatics, “Catalogue: National Institute of Informatics (FY2004 edition),” May 2004 
 
5. Research Environment from the Viewpoint of Researchers 
5.1. Recognition of changes in research environment observed by top researchers 
To check out how researchers recognize changes in research environments, NISTEP 
conducted a questionnaire survey for top researchers (i.e., those belonging to Japanese research 
institutes and who have written the top 10% most-frequently-cited papers). (Figs. II-26 and 27) 
In the 2004 questionnaire survey, Japan’s top researchers tend to recognize improvements in 
“the degree of discretion to choose research topics,” “domestic networks among researchers,” “the 
amount of government competitive research funds,” and “sufficient research facilities and 
equipments.” Researchers responding recognize poor improvements in terms of “the number of 
foreign researchers,” “the number of young researchers except post-doctorates” “systems designed 
to support regional collaboration,” “the number of post-doctorates” and “sufficient research 
supporters.” From this survey result, top researchers give low marks for human resource matters, 
such as researchers or research supporters. 
Top researchers find the most significant improvements since the Pre-1st Plan period 
(FY1991-1995) in terms of “introduction of a fixed-term employment system in the institute,” 
followed by the answer options in descending order: “the amount of government competitive 
research funds,” “systems intended to support industry-academia-government cooperation and 
technology transfer,” “international networks among researchers,” and “domestic networks among 
researchers.” In this context, top researchers are seeing improvements in researcher-related 
environments. 
On the other hand, they recognize the deterioration since the Pre-1st Plan period in terms of 
“Time for research.” They also see poor improvements in “the amount of block funds and 
institutional funds,” “the number of young researchers except post-doctorates,” “the degree of 
discretion to choose research topics,” “sufficient research supporters.” 
The questionnaire survey reveals a similar trend among the authors of the top 1% 
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most-frequently-cited papers, who are included in the respondent pool. Particularly, they 
recognize significant improvements in “the amount of government competitive research funds.” 
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Fig. II-26: Recognition of changes in research environment observed by top researchers: Comparison between 
Pre-Basic Plan (FY1991-FY1995) and FY2004 
-1.5 -1.0 -0.5 0.0 0.5 1.0
The average rate of responses
sufficientinsufficient
1)The amount of block funds and institutional funds
2)The amount of government competitive research funds
3)Relevance of open competition examination and demand for research funds 
4) Accessibilities of research funds
5) The number of doctorate student
6) The number of  post-doctorates
7) The number of young researchers under 40years old except post-doctorates
8) The number of foreign researchers
9)Mobility of  researchers
10) Introduction of a fixed-term employment system in the institute
11)Domestic networks among researchers
12) international networks among researchers
13) Research space
14) Time for research
15)Sufficient research facilities and equipments
16) Sufficient research supporters
17) Systems intended to support industry-academia-government
　 cooperation and technology transfer
18) Systems designed to support regional collaboration
19) Institutionalization to evaluate teachers and  researchers
20) Institutionalization to evaluate research projects
21) Reform of organization and internal system in the institute














*: “Top researchers” refer to 846 respondents of the survey below, targeting the authors of top 10% frequently-citied papers in 
Science Citation Index, 2001 edition. 
Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” conducted 
between October and December 2004. 
 
Fig. II-27: Recognition of changes in research environment: Lists of best and worst 5 objects based on the 
average rate of responses (-2~+2) 
Current research environment：Best 5
0.18 Sufficient research facilities and equipments5
0.19 Amount of competitive research funds from 
government
4 
0.28 International network among researchers3
0.33 Domestic network among researchers2




Current research environment：Worst 5
-0.57 Sufficient research supporters5
-0.67 Number of post-doctorates4
-0.68 Institutes to support regional collaboration3
-0.76 Number of young researchers under 40 years old 
except post doctorates
2
-0.88 Number of foreign researchers1
Average rateObjects
Changes before Basic Plan and present: the degree of improvement: 
Best 5
0.57 Domestic network among researchers5
0.64 International network among researchers4
0.71 Amount of competitive research funds from 
government
3
0.81 Institutes to support industry-academia-government 
cooperation and technology transfer
2




Changes before Basic Plan and present：the degree of improvement: 
Worst 5 
0.16 Sufficient research supporters5
0.09 Discretion in choosing research topics4
0.08 Number of young researchers under 40 years old 
except post doctorates
3
0.01 Amount of block funds and institutional funds in 
the institute
2
-0.73 Time for research1
Average rateObjects
 
Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” (carried out 
from October to December 2004) 
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5.2 Research Environment Having an Impact on Research Activities of Frequently-Cited 
Papers 
Rather than overall research environments, NISTEP asked top researchers what kind of 
specific research environment would have provided “positive impacts” or put 
“obstacle/restrictions” on bringing about the top 10% frequently-cited papers (i.e., the top 10% 
papers as of 2001). 
As for the total from “the most influential factor” to “the third influential factor,” researchers 
see positive impacts of “the amount of government competitive research funds,” “sufficient 
research facilities and equipments” and “the degree of discretion to choose research topics” in 
descending order. They recognize the most influential impacts would come from “the amount of 
government competitive research funds,” “the amount of block funds and institutional fund” and 
“the degree of discretion to choose research topics” in descending order. 
In terms of the sum of “the largest obstacle” to “the third largest obstacle,” many researchers 
find negative impacts of “time for research,” “research space” and “the amount of block funds and 
institutional fund” in descending order. Researchers who find the largest obstacle in “time for 
research accounting for the largest percentage, followed by “the amount of block funds and 
institutional fund” and “research space.”  
The questionnaire survey reveals a similar trend among top researchers having written the top 
1% frequently-cited papers. Most of them point out positive impacts of “the amount of 
government competitive research funds.” They also tend to see “time for research” as the largest 
obstacle, but the top 1% of authors with such views account for a larger percentage than the top 
10% of authors overall. The answer option “sufficient research supporters” is ranked 4th among 
the top 10% paper authors, but 2nd among the top 1% of paper authors. 
 
Fig. II-28: Research environment having an impact on the research activities of frequently-cited papers 
0 5 10 15 20 25 30 35 40 45
The amount of government competitive research funds 
Sufficient research facilities and equipments
The degree of discretion to choose research topics
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International networks among researchers
Accessibilities of research funds 
The number of doctorate student
The number of  post-doctorates
Time for research
Relevance of open competition examination and demand for research funds
Sufficient research supporters
Research space
Systems intended to support industry-academia-government
The number of young researchers under 40years old 
The number of foreign researchers
Mobility of  researchers
　Reform of organization and internal system in the institute
Institutionalization to evaluate teachers and  research
Introduction of a fixed-term employment system 
Institutionalization to evaluate research project
Systems designed to support regional collaboration
　cooperation and technology transfer
except post-doctorates
the most influential factor 
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The amount of government competitive research funds 
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and demand for research funds
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Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” conducted 
between October and December 2004. 
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III. Intellectual Achievements and Productivity 
1. Intellectual Achievements 
The 2nd Plan mentioned "Creation of New Knowledge" as one basic principle and proposed 
to "aim at creating the world's highest level of research results and presenting those results widely 
throughout the world." 
The following examines the degree of improvement in Japan's intellectual achievements, 
based on commitment of budgets, progress in basic research, prioritization of research and 
development, and reform of the R&D system. 
 
1.1 Trend in Share of Published Papers and Cited Papers in Japan, U.S., and EU-15 
This section examines the extent to which improvements in research environments have 
contributed to Japan’s intellectual achievements, in particular published papers. 
In the data up to 2001, Japan's share of published academic papers rose significantly up to 
2000, but suffered a slight decrease in 2001. This is because China and other developing nations 
accounted for a larger percentage of the published papers in the world. In international comparison, 
the U.S., Germany, France and the U.K. also showed downward trends like Japan. The EU-15 also 
accounted for a smaller percentage in published papers. 
Japan's share of papers cited, which shows the frequency with which such papers are cited, 
also increased sharply since 1995. Fig. III-1 illustrates the relationship between the share of 
published papers and that of paper citations. If a nation shows a slope exceeding forty-five degrees, 
it shows a nation’s published papers are improving in quality rather than quantity. Fig. III-1 shows 
Japan’s recent quality improvements in its published papers. 
The U.S. has seen declines in its shares of both papers and citations, and shows a downward 
trend steeper than the forty-five degree line. This means the U.S.’s share of published papers is 
decreasing faster than that of paper citations. 
EU-15 suffered a decreased share of published papers but enjoys a larger share of paper 
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Fig. III-1: Trend in share of published papers and cited papers in Japan, U.S., and EU-15 





































































*: A share in year A shows the total number of papers, published and being cited in the same five-year period of which the 
central year is year A. This is, data collected between 1981 and 1985 are marked as “1983” in magnified data for Japan, 
above. 
Note that it will take a few or more years for impacts of S&T Basic Plans to be reflected in paper productivity data. 
Source: ISI, “National Science Indicators 1981-20-03” 
 
1.2 Share of Japanese Papers in World Top-Class Papers 
The share of Japanese papers in the top 1%, top 10%, and top 25% of most frequently cited 
papers increased substantially from 1991 to 1996, and continued to show strong improvement in 
2001. In particular, the share of Japanese papers in the top 1% increased remarkably (Fig. III-2). 
Next, looking at the share of Japanese papers by citation frequency rank, from 1991 to 1996, 
i.e., in the Pre-1st Plan period, Japan's share increased in the comparatively low-frequency rank of 
75% to 100%. However, in the period from 1996 to 2001, Japanese papers showed their largest 
increase in the top 1% frequency rank, followed by the top 10% frequency rank. This indicates 
that Japan successfully improved its overall quality in its published papers during the Pre-1st Plan 
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cited papers
Top 10% of the most frequently
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*: "Citation frequency rank" is a data category in which all SCI papers are categorized as "top 1%," "top 10%," etc. by their 
citation frequency (with the number of citations standardized for the field and year of publication). "Share of Japanese 
paper" indicates the share of Japanese paper for each citation frequency ranking. 
*: The citation frequency of papers depends on the observation period. Here, the citation frequency was calculated for a paper 
database up to 2002.Care is necessary in that the data become increasingly unstable approaching 2002. 
Source: Data collected by NISTEP based on SCI (CD-ROM ed.). 
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Notes and source: Same as Fig. III-2. 
 
1.3 Share of Japanese Papers in World by Sector 
The share of all Japanese papers in the top 1% and top 10% has increased. This section will 
examine which sectors have contributed to the increased shares held by Japanese papers. (See Fig. 
III-4) 
Universities account for the largest share of all papers, and have also steadily increased their 
share. Industry showed a slight increase in its share from 1991 to 1996, but this declined in 2001. 
The shares of national research institutes and Special Public Institutions have been increasing so 
far. 
In the top 1% citation frequency rank, the share held by universities declined slightly from 
1991 to 1996, but rebounded in 2001. Industry's share increased from 1991 to 1996, but declined 
from 1996 to 2001, showing a similar movement to the overall trend. The decline in the top 1% 
category was remarkable from 1996 to 2001 in comparison with that for all papers. The shares of 
national research institutes and Special Public Institutions increased from 1996 to 2001. Moreover, 
in comparison with all papers, these two groups enjoyed a larger expansion in the top 1% category. 
Their share of top 10% papers fell between their strong presence in the top 1% rank and that 
in all papers. 
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*: The "fractional count" method was applied to papers by co-authors with affiliations in different sectors; that is, fractional 
values were assigned to the contribution of each sector, depending on the relative number of authors from each sector. 
"Foreign" indicates a paper with an author(s) having a foreign affiliation, and was calculated by the same fractional 
method. 
*: The sector classification is based on MIC, “Survey of Research and Development.” “Universities” includes four-year 
universities only. 
Source: Data collected by NISTEP based on SCI (CD-ROM ed.). 
 
1.4 Share of Japanese Papers in Science Journals, NATURE and SCIENCE 
Japanese papers have been increasing their share in world-class science journals such as 
“Nature” and “Science.” (See Fig. III-5.) In particular, Japan enjoys a larger share in “Science” 
than in “Nature.” 
Japan has been also expanding its share of the top 10% frequently-cited articles both in 
“Nature” and “Science.” The share of Japanese papers has been increasing in “Nature” since the 
mid 1990s and in “Science” since the end of the 1980s. 
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NATURE: Share of top 10% papers for major nations (3-year moving average)
Japan U.K. Germany France S. Korea U.S.China Japan U.K. Germany France S. Korea U.S.China
Japan U.K. Germany France S. Korea U.S.China Japan U.K. Germany France S. Korea U.S.China





























*: “Top 10% frequently cited papers” mean the top 10% frequently cited SCI papers in the 22 S&T fields as defined by ESI. 
Source: Data collected by NISTEP based on SCI (CD-ROM ed.). 
 
1.5 How Top Researchers Recognize Changes in Japan’s R&D Level (All sectors) 
In order to confirm whether or not top researchers have the same understanding as the 
published papers data, this section examines how top researchers recognize changes in Japan’s 
R&D level. (Fig. III-6) 
In terms of quantitative indicators such as the share of published papers, 45.6% of top 
researchers recognize Japanese papers as having “improved” over the past 10 years, while 34.6% 
find the presence of such papers to have “slightly improved”. This suggests a total of 80.2% 
perceive a stronger presence of Japanese papers than 10 years ago. On the other hand, 24.9% of 
top researchers recognize Japanese papers as having “improved” over the past 5 years, while 
42.2% find the presence to have “slightly improved”, suggesting a total of 67.1% seeing an 
improved presence in Japanese papers over the past five years. According to this survey result, 
improvements over the past 10 years are more impressive for the top researchers than those over 
the past 5 years. However, this may also suggest that Japanese papers have been significantly 
improving their presence over the past five years. 
As for the question of changes in top-level papers (e.g., frequently-cited papers) for the past 
10 years, 40.9% of top researchers chose the answer “increased,” while 38.8% selected “slightly 
increased.” As a total of 79.7% perceive a certain increase in top-level papers over the past 10 
years, qualitative improvements are less impressive for top researchers than quantitative increase. 
On the other hand, 23.8% of top researchers recognize that Japan has increased the number of 
top-level papers over the past 5 years, while 44.6% chose the answer “slightly increased.”  Hence 
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a total of 68.4% of top researchers recognize an increase in top-level papers over the past 5 years. 
As for improvements over the past 5 years, increases in top-level papers are slightly more 
impressive among researchers than the increased presence of Japanese papers. This suggests 
researchers are well aware of recent quality improvements in Japanese papers. 
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Fig. III – 6: How top researchers recognize changes in Japan’s R&D level (all sectors) 
      (a) Presence of Japanese papers                 (b) Japan’s top level papers 
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Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” conducted 
between October and December 2004. 
 
1.6  Trend in Number of University-originated Papers 
Some special public institutions have been increasing their share in published papers from 
1991 to 2001, while private enterprises suffer a smaller share than 10 years ago. Universities that 
enjoy a relatively larger share have seen their status remain almost unchanged. Among universities 
with a smaller share in 1991, many are standing above the forty-five degree line, indicating a 
significant increase in their share of papers. 
 





















- The chart shows the 
published papers shares 
for the top 100 
universities (4-year 
universities) in producing 
papers as well as papers 
share for special public 
research institutes and 
private enterprises.
- The chart includes some 
double-counting errors 
for joint authorship.  The 
published papers share 
represents the number of 
published papers as a 
percentage of all 
published papers in Japan.
- The universities not 
belonging to the top 100 
active universities have 
also improved their 
published papers share 

















































Source: Calculated by NISTEP from Thomson ISI, “Science Citation Index” (2001 CD-ROM version) 
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1.7 Trend in Patent Applications in World 
The number of patent applications worldwide has shown an increasing tendency in all 
countries, including Japan, U.S., Germany, U.K., and France. However, the U.S. has expanded its 
share of patent applications worldwide, while Japan's share has decreased dramatically. Germany 
has also shown a slight decrease, but essentially, the change has been insignificant. The same 
trend as in Germany can also be seen in the U.K. and France. 
As one factor in the conspicuous decline in Japan's global share of patent applications, patent 
applications to the Japan Patent Office (JPO) relative to patent applications worldwide dropped 
sharply from 23.3% in 1991 to only 5.1% in 2000, or a decline of 18.2 percentage points. This is 
attributed to the fact that the majority of applications to the JPO are made by Japanese nationals, 
and furthermore, the number of applications by Japanese inventors to patent offices other than the 
JPO is not large in comparison with the U.S. Although the trend in the number of applications 
depends on the number of inventions as such, it is also largely governed by patenting strategies. 
 














































































*: Although Japan’s share of patent applications has declined, the main factor is the decrease (–18.2 points) in the 
share of applications to the JPO in comparison with total applications worldwide (23.3% in 1991 →    
5.1% in 2000). 
Source: WIPO 
 
1.8 Trend in Share of U.S. Patents Granted to Inventors in Japan, U.S., and EU and Share of 
Citations 
In a 3-way comparison of the share of U.S. patents granted and citations including Japan, the 
U.S., and the EU-15 (see Fig. III-9), Japan's shares of U.S. patents and citations have both shown 
a general upward tendency. After some stagnant growth, Japan started showing an upturn once 
again in 2001. 
The EU decreased its shares of U.S. patents granted and citations in the 1990s, but it started 
to show an upturn both in U.S. patents and citations in 1999. Since 1999, the EU has been 
increasing its shares both in patents and citations. 
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The U.S. is also experiencing a decline in its share of U.S. patents granted and citations. The 
U.S. has been decreasing its share of citations more sharply than that of patents. 
 
Fig. III – 9: Trend in U.S. patents granted to inventors in Japan, U.S., and EU-15 and share of citations 
(1980-2001) 
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*: Patent citations are subject to the observation period. The citations were based on U.S Patent Database until 2003. 
Source: CHI Research Inc. “International Technology Indicators 1980-2003” 
 
1.9 Top Researchers’ Qualitative Assessment on S&T Research Outputs (all areas) 
This chapter has so far analyzed Japan’s performance in published papers and registered 
patents. NISTEP conducted a questionnaire survey on top researchers in order to identify a gap 
between the actual data and the understanding of top researchers. (See Fig. III-10.) According to 
the survey result, approximately 95% of respondents stated that the quantitative data on scientific 
papers to be almost the same as their understanding (i.e., The answer “almost the same as my 
understanding” stood at more than 80%, while “partly the same as my understanding” occupied 
13.0%). Only 1.9% of top researchers chose the answer “different from my understanding.” 
As for quantitative data on U.S. patents, 41.6% of respondents did not respond. If we exclude 
this 41.6%, 89.5% of respondents chose the answer option, “Almost the same as my 
understanding.” Based on this survey result, top researchers are not so familiar with Japan’s 
performance on U.S. patents, but many top researchers have the same impression, as indicated in 
the quantitative data on published papers and registered patents. 
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Different from my understanding
Partly the same as 
my understanding




Different from my understanding
Partly the same as my understanding
Almost the same as 
my understanding
 
* NISTEP asked top researchers for their impressions on the quantitative data illustrating Japan’s performance on published 
papers and registered patents. If a respondent had no knowledge or working experiences on patents, the researchers 
were not required to choose answers for the quantitative data on U.S. patents. 
Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” conducted 
between October and December 2004. 
 
[References] R&D Activities in China and South Korea 
For your reference, this section analyzes research activities in China and South Korea, which 
have both enjoyed rapid economic growth. 
In terms of R&D budgets (the input side), China is ranked 3rd after the U.S. and Japan in 
term of purchasing power parity (PPP), while South Korea is ranked 7th. (See Figs. III-11 and 12.) 
As for the growth rate in published papers (the output side), South Korea stands in pole 
position globally, while China is ranked 6th. (See Fig. III-13.) China and South Korea had the 8th 
and 15th largest shares of published papers as of 2001.  In terms of paper citations, which 
represent the quality of a nation’s published papers, South Korea and China are ranked 2nd and 
13th, respectively. 
As for patent applications, South Korea and China enjoy the third and fifth largest growth 
rates, respectively. Japan is ranked 22nd, while the U.S. has the 4th largest growth rate, smaller 
than that of South Korea but larger than that of China. (See Fig. III-14.) In terms of patent 
applications as of 2000, South Korea was ranked 8th, while China was ranked 14th. 
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Source: NISTEP, “Science and Technology Indicators,” April 2004 
 




















Source: OECD, “Main Science and Technology Indicators 2004‐1” 
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 Fig. III-13: Ranking by the growth rate of 
number of papers 
 
Fig. III – 14: Growth rate of patent applications in the 
world (Ranking by proportion of 1994 to 2000) 

































1 Korea 1,961 14,733 7.51 1.22
2 Iran 207 1,367 6.60 1.21
3 Turkey 1,155 6,022 5.21 1.18
4 Singapore 835 3,896 4.67 1.17
5 Portugal 944 3,396 3.60 1.14
6 China 8,349 29,453 3.53 1.13
7 Morocco 315 1,065 3.38 1.13
8 Taiwan 3,245 10,659 3.28 1.13
9 Mexico 1,666 4,998 3.00 1.12
10 Romania 628 1,771 2.82 1.11
11 Thailand 481 1,331 2.77 1.11
12 Brazil 3,970 10,621 2.68 1.10
13 Greece 2,290 5,292 2.31 1.09
14 Spain 10,266 22,691 2.21 1.08
15 Argentina 1,990 4,341 2.18 1.08
16 Austria 3,799 7,435 1.96 1.07
17 Ireland 1,448 2,742 1.89 1.07
18 Chile 1,154 2,051 1.78 1.06
19 Finland 4,241 7,469 1.76 1.06
20 Poland 5,612 9,806 1.75 1.06
21 Italy 18,183 31,678 1.74 1.06
22 Belgium 6,109 10,113 1.66 1.05
23 Norway 3,159 5,036 1.59 1.05
24 Denmark 4,936 7,827 1.59 1.05
25 New Zealand 2,820 4,365 1.55 1.04
26 Australia 14,038 21,526 1.53 1.04
27 Japan 46,132 70,711 1.53 1.04
28 Switzerland 8,968 13,565 1.51 1.04
29 Sweden 10,259 15,413 1.50 1.04
30 France 32,265 47,614 1.48 1.04
・
32 Germany 45,148 66,077 1.46 1.04
・
・




39 U.S. 233,498 257,668 1.10 1.01
 
*: The country of which the number of papers is less than 1000 in year 2001 is excluded. 
Source: NISTEP, “Study for Evaluating the Achievement of the S&T Basic Plan in Japan: Quantitative and Qualitative 
Analysis of the Outputs of Research and Development, ” NISTEP REPORT  No.79, May, 2004 
 
2. Intellectual Productivity 
2.1 Comparison of Productivity in Papers at Japanese and U.S. universities 
This section examines intellectual productivity, focusing on the relationship between research 
environments (the input side) and published papers (the output side). There is particular scrutiny 
of a comparison between intellectual productivity in Japanese and U.S. universities respectively, 
as universities play an important role in producing published papers. In our analysis, the “inputs” 
mean the number of university faculty members and the natural science R&D budgets. Unlike the 
U.S. however, Japan’s R&D budgets include labor costs.  Nevertheless, our analysis excludes 
labor cost from R&D budgets to ensure data coherency between Japan and the U.S. In addition, 
since R&D project budgets sometimes finance university staff labor costs for three months, the 
research team has also calculated university R&D budgets by adding a quarter of labor costs. 
In the U.S., the number of papers per natural science university faculty member (Fig. III-15) 
remained flat until the mid 1990s but decreased to 0.5 in 2001. Japan has been enjoying increased 
productivity since the mid 1980s, almost catching up with the U.S. In Japan’s natural science 
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universities, the number of papers per university faculty member has been increasing, almost 
reaching the same level as the U.S. 
As for the ratio of the number of papers and R&D budget (Fig. III-16), the U.S. suffered a 
downward trend since 1991, while Japan saw some 30 papers per ¥1 billion of R&D budget as of 
2001.  In terms of the number of papers per R&D budget (i.e., Japan [estimation by U.S. 
calculation method #1] in Fig. III-16), Japan has fluctuated from 35-40 papers per ¥1 billion.  
However, the figure remains at about 40 papers per ¥1 billion as of 2003, showing a higher 
productivity than the U.S. According to a different calculative approach (i.e., Japan [estimation by 
U.S. calculation method #2] in Fig. III-16), Japan stands at 30-34 papers per ¥1 billion, virtually 
reaching the same level as the U.S in 2001. Both indicators illustrate that Japan’s papers 
productivity almost remains flat and stands at a close level to that of U.S. papers.  
 
































Japan (all university faculties)
U.S. (all university faculties)
U.S. (Natural science  44.3 %)














































*: Calculated with real R&D budgets by R&D deflator for Japan and GDP deflator for U.S. 
*: Time lag between inputs and outputs has been set as 2 years. For example, the data for 2001 shows the number of papers in 
2001/ the number of university faculties in 1999. 
*: In the estimation by U.S calculation method #1, R&D budgets include labor costs for university researchers involved only 
in research, while exclude other labor costs. In the estimation by U.S. calculation method #2, labor costs for three 
months are added, considering that US R&D project budgets may include labor costs for three months. 
Sources: <Number of university faculty members and R&D expenditures in Japan> MIC, “Report on the Survey of Research 
and Development”; <Personal cost (estimated ratio)/Japan>MEXT S&T Policy Bureau, “Budget for Science and 
Technology in FY 2003” and its annual issues; <Number of university faculty members and R&D budgets in U.S.> 
U.S. Department of Education, Digest of Education Statistics; <Ratio of natural science in U.S.> National Center for 
Educational Statistics, 1993 National Study of Postsecondary Faculty; <R&D fund in U.S.> NSF, Academic R&D 
budgetes; <Number of papers> Calculated by NISTEP, using Thomson ISI, Science Citation Index 
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Notes and sources: Same as Fig. III-15. 
 
2.2 Relationships between the Number of University-originated Papers and that of 
Researchers 
This section analyzes the relationships among the concentration of published papers, the 
number of researchers and the amount of R&D budgets at university level (Fig. III-17). If using 
the Gini coefficient to indicate the concentration of published papers, Japan sees a relatively high 
value at 0.82. On the other hand, Gini coefficients for full-time researchers, university faculty 
members and doctoral course students stand at 0.66, 0.57 and 0.74, respectively. This suggests the 
number of doctoral course students has the closest relationship to the productivity of papers. 
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(a) Number of published papers
(c) Number of instructors
(b) Number of full-time researchers





























Gini coefficient = 0.66
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Top 100 universities
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The Gini coefficient 
indicates concentration and 
represents an area twice as 
large as the shaded portion. 
If the coefficient is closer to 


















































Source: <Number of published papers> Calculated by NISTEP, using Thomson ISI, “Science Citation Index”  (2001 
CD-ROM version) 
<Number of researchers> Calculated by NISTEP, using the questionnaire format for MIC, “Survey of Research and 
Development (2000)” (MIC notice #835) 
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2.3 Relationships between Number of University-originated Papers and R&D budgets 
Using the same calculative approach as mentioned in the preceding section, the research team 
has calculated Gini coefficients for the internal-use research fund, the research fund excluding 
personnel costs, and research funds from outside sources. Gini coefficients for these factors stand 
at 0.60, 0.68 and 0.72, respectively. As the research fund from outside sources has the closest Gini 
index to the published papers data, there is a close relationship between these two factors. 
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Source: <Number of published papers> Calculated by NISTEP, using Thomson ISI, “Science Citation Index”  (2001 
CD-ROM version) 
<Internal-use research fund, and research fund from outside source> Calculated by NISTEP, using the questionnaire 
format for MIC, “Survey of Research and Development (2000)” (MIC notice #835) 
 
2.4 Correlation between Published Papers and Researchers/R&D budgets at National 
Universities 
The preceding sections analyzed the concentration of various factors. This section examines 
the overall correlation among these factors (Fig. III-19). The number of doctoral course students, 
which shows the closest concentration pattern, also has the closest correlation to the total number 
of published papers. When looking at the correlation with the top 10% frequently-cited papers, the 
research fund from outside sources represents the largest correlation coefficient. 
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The total number 
of published papers 0.968 0.984 0.880 0.944 0.974
Top 10% frequently-
cited papers 0.916 0.957 0.921 0.958 0.986
*: The number of published papers, that of researchers and the amount of research budgets all relate to data in natural science 
only. 
     As the number of researchers and the amount of research budgets would have impacts on the number of published 
papers with a certain time lag, the research team uses the published papers data as of 2001, the researchers’ data as 
of FY2000 and the research fund data as of FY1999. 
Sources: <Number of published papers> Calculated by NISTEP, using Thomson ISI, “Science Citation Index”  (2001 
CD-ROM version) 
<Number of instructors, that doctoral course students, research fund excluding personnel cost, and research funds 
from outside sources> Calculated by NISTEP, using the questionnaire format for MIC, “Survey of Research and 
Development (2000)” (MIC notice #835) 
<Number of JSPS post-doctorates> MEXT materials (for post-doctorates as of FY2000) 
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IV. Prioritization 
Prioritization of R&D in response to national and social problems was adopted in the 2nd 
Science and Technology Basic Plan, and the so-called "4 priority areas" of Life sciences, ICT 
(information and communication technology), the Environment, and Nanotechnology & materials 
were established. The Plan also assigned priority to 4 other areas, namely, Energy, Manufacturing 
technology, Social infrastructure, and Frontiers as areas where a national effort is indispensable. 
This chapter will attempt to calculate the ratio of R&D budgets ( note )  in S&T budgets by priority 
area, rather than "Basic research" and "R&D responding to national/social priorities" in Part 2, 
Chapter I, "Strategic Prioritization for R&D" of the 2nd Basic Plan. 
 
1. Prioritization of Research Funds 
1.1 Trend in R&D budget Ratio by Priority Area 
This section examines to analyze the trend in R&D budgets by R&D area, considering the 
total of R&D budgets in the classification by account in S&T budgets and amounts equivalent to 
R&D budgets of IAIs and national universities and others. The ratio of R&D budgets by area was 
calculated for the 8 priority areas mentioned in the 2nd Science and Technology Basic Plan and 
the 2 additional areas of Social sciences and humanities and Scientific research and others. 
The 4 priority areas of Life sciences, ICT, the Environment, and Nanotechnology & materials 
held a collective share of 29.1% in the Pre-1st Plan period, but this increased to 37.6% during the 
1st Plan and 42.1% during the 2nd Plan (FY2001-2004). 
 
Fig. IV-1: Trend in ratio of R&D budgets in S&T budgets by priority area 















ライフサイエンス 情報通信 環境 ナノテクノロジ ・ー材料





Pre-First Plan: ¥6,138.2 billion　　29.1%
(FY1991-1995)
First Plan: ¥8,809.1 billion 　　　　37.6%
(FY1996-2000)







Social sciences and humanities
ICT
Manufacturing technology









*: Although "Basic research" and "Research and development responding to national and social priorities" are included under 
"Strategic prioritization for S&T" in the 2nd Plan, the figures here were calculated for R&D budgets. 
*: “Others and scientific research” includes physical education, home economics, mathematics, physical science, scientific 
chemistry and other academic areas that do not fall under the above-mentioned categories. “Unclassifiable” represents 
general engineering and other interdisciplinary areas that do not belong under conventional categories. 
                             
( note )  Here, “R&D expenditures” means the total of R&D expenditures in the classification by account in S&T budgets and 
amounts equivalent to R&D expenditures of IAIs and national universities and others, and therefore refers to R&D 
expenditures under a broad definition of research and development. 
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*: Calculation methods differ between FY1991-2000 and FY2001 onward. 
*: Results for FY2001 and after are fundamentally calculations based on MEXT's "Budget for Science and Technology in 
FY2003" and its annual editions. However, for IAIs, a percentage equivalent to R&D budgets in the operating subsidy 
was calculated based on the percentages by account in the budget for the predecessor national research institute; as 
percentages by area, the values of percentages by area obtained by the MEXT S&T Policy Bureau from ministries and 
agencies were used. For competitive research funds, values of percentages by area obtained by the S&T Policy Bureau 
from ministries and agencies were used. For national universities, the number of faculty by field at all national 
universities and colleges in Japan was calculated, and the percentage by area was calculated using the integrated unit 
cost per faculty member. 
*: For FY1991-2000, in addition to the above, R&D budgets were calculated using the budgets submitted to the Diet (general 
account, special accounts) and budgets of Special Public Institutions, and the results were calculated by multiplying the 
budget percentage by area calculated from budget data by individual research topics, by R&D budgets. 
*: For FY1991-2003, the total of the initial budget and supplementary budget was used; for FY2003, only the initial budget 
was used. 
Sources: Prepared after classification by area by NISTEP and MRI based on data from the MEXT S&T Policy Bureau's 
"Budget for Science and Technology in FY2003," its annual editions; budgets submitted to the Diet; the results of 
inquiries from the S&T Policy Bureau to the departments responsible for the IAI/competitive research fund system; and 
the MEXT-edited "Directory of Nation Research Institutes. 
 
2. Allocation of Competitive Research Funds by Priority Area 
In examining the relationship between competitive research funds and the priority areas, the 
ratio of competitive research funds other than Grants-in-Aid for Scientific Research includes 
systems as such which fall within the priority areas, as well as others which do not. However, the 
totals for the 4 priority areas under the 1st Plan have increased from 91.6% in FY2000 to 91.8% in 
FY2001, reaching 93.1% in FY2004. Thus, a moderate trend toward prioritization can be seen 
during the 2nd Plan. 
On the other hand, the 4 priority areas have accounted for approximately 70% of Scientific 
Research Grants-in-Aid, which is allocated to R&D activities of the researcher’s choice, 
irrespective of prioritization.  As the 4 priority areas see a smaller share in Scientific Research 
Grants-in-Aid during the 2nd Plan period, the Grants-in-Aid are allocated in diverse fields. 
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ライフサイエンス 情報通信 環境 ナノテクノロジ ・ー材料
エネルギー 製造技術 社会基盤 フロンティア
人文社会 理学的研究
年度
Competitive research funds (excluding Scientific Research 
Grants-in-Aid) by area
(The amount of the FY2004 competitive research funds) The budget except for Scientific Research Grants-in-Aid stands at ¥165.8 billion, 
while that of Scientific Research Grants-in-Aid amounts to ¥178.2 billion.























































































































































*: "Scientific research" includes mathematics, physical science and physical chemistry and other areas that do not fit into the 
categories of priority areas. It also includes general engineering and other interdisciplinary areas that do not belong to 
conventional categories, but excludes physical education, home economics. 
*: For the Grant-in-Aid for Scientific Research, research ratios were calculated through the assignment of research category, 
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based on the title and area name of the researches in Scientific Research, Exploratory Research (Comprehensive and Test 
Researches before FY 1996), Grant-in-Aid for Young Scientists, Encouragement of Scientists (A), Specially Promoted 
Research, Scientific Research in Priority Areas, and Basic Research for COE. 
*: Special Coordination Funds for Promoting S&T were categorized into priority areas based on research title and its area 
name. Area ratio data (FY 2000 and 2002), acquired from governmental bodies by MEXT, was used for the projects other 
than Grant-in-Aid for Scientific Research and Special Coordination Funds for Promoting S&T. 
Source: Calculated by NISTEP and MRI, using materials from MEXT 
 
1.3 International Comparison of R&D Prioritization Policies 
Looking at trends in R&D prioritization worldwide (Fig. IV-3), the life sciences, ICT, and the 
environment are priorities not only in Japan, but have also been prioritized commonly in the U.S., 
EU-15, U.K., and Germany. 
In nanotechnology, for example, the U.S. has positioned the National Nano Initiative (NNI) 
as a key S&T strategy since its FY2001 budget, while in the EU-15, nanotechnology and nano 
materials science appeared for the first time in the 6th Framework Programme (FP6) of 2002. Thus, 
it can be said that nanotechnology received strong attention in the U.S. and EU after the start of 
the 2nd S&T Basic Plan in Japan. 
 
Fig. IV-3: Reciprocal comparison of R&D prioritization policies in major countries 
Country Japan U.S. EU-15 U.K. Germany
(1)Total of Government R&D
investment (S&T budget basis)
(PPP)
4.8 trillion yen (FY2004)
(including budgets by local governments)
3.6 trillion yen (FY2004)
(excluding budgets by local governments)
16.7 trillion yen (2004)
(federal budgets only)
11.0 trillion yen (2001)
(including budgets by central and local*
governments)
1.86 trillion yen (2002)
(central government budget only)
2.4 trillion yen (2003)
(including budgets by federal and state
governments)
(2)% of GDP 
0.8% (FY2003)
(including budgets by local governments)
0.7% (FY2003)








(federal & state budgets)
Total budgets from FY2001 to 2005 equals
24 trillion yen (including regional budgets)
1% of GDP in FY2005
[Second Basic Plan] [6th Framework Program] [Federal government priority areas]





-Information society  technologies -E-science -Biotechnology
-Environment -Life science (Genome program) -Medical care and health
(*specified as a priority area in FP6) -Basic technology
-Homeland security (DHS) -Aeronautics & space -Stem cells
-Food quality & safety -Sustainable energy economy -Materials
-Sustainable development -Rural economy and land use











 [FY 2005-09:Total $3.7 billion]
None
Allocating £650 million to priority areas
from FY2001-05, 40% of which will
be for life sciences None 
OECD "Main S&T Indicators"  OECD OECD OECD
(2004 / 01) [€1=162.5 yen (2001) ] [£1=231.0 yen (2002)] [$1=139.7 yen (2003)] 
[$1=136.2 yen (2004)] European Commisson, OST, "SET Statistics"
OST, "National Statistics"
Cabinet Office
(3)Quantitative targets for Total of
Government R&D investment
MEXT S&T Policy Bureau, "Budget for
S&T in FY 2005 and Zupplementary
Budget in FY2004,(preliminary report.),”
*Contributions of local governments
budgets are included, if significant.
(4)Prioritized R&D areas
None
3% of European GDP by 2010, including
government and private R&D
[6th Framework Program: 2002-06]
Reference and data sources
Annually increasing budgets for research
institutes by 3 % [ Structural Reform for
labor market and social welfare, “Agenda
2010” ] 2003~
Real S&T budget is to be doubled
between FY 1997 and 2006.
[A policy target by the Labour Party]
(NNI was set to be a key S&T strategy
in FY 2001)
-Networking & information technology
-Technology for sustainable
development




1.4 Comparative Study of Four Priority Areas in U.S. and Japan 
When comparing budgets for the 4 priority areas in Japan and the U.S. (Fig. IV-4), the latter 
allocates a significant budget to life sciences and also a larger budget to environmental research 
activities than Japan. 
If measured according to the R&D budgets index (Japan = 100) for the 4 priority areas, life 
sciences shows a wider gap between Japan and the U.S. from 100：759 in FY2001 to 100：918 in 
FY2004 
ICT also stood at 100：148 in FY2001 and 100：162 in FY2004, showing a slightly wider gap 
between the two nations. 
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In the environment field, the U.S. enjoyed a larger index value of 1,220 (Japan=100), but a 
decreased index value to 1,039 in FY2004.  Japan also saw a slightly narrower gap with the U.S. 
in this regard. 
In nanotechnology & materials, the U.S. stands at 114 in FY2004, increasing from 72 in 
FY2001.  This means the U.S. allocated a larger budget to nanotechnology & materials between 
FY2001 and FY2004. 
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100 100 100 Japan
11310872U.S.Nanotechnology 
and materials
100 100 100 Japan
122112921210U.S.
Environment








Index as Japan equals 100
*:Index as the Japanese government funded S&T budget in each year equals 100












U.S. Japan U,S, Japan U.S. Japan U.S. Japan










*: Data for U.S. is calculated by converting into Japanese yen based on PPP. 
*: As for Japan, objects are research related expenses (initial and supplementary budget. Exceptionally in 2004 initial budget 
is only included) For details about a method of classifying areas, see Fig. IV-1. 
*: Data for U.S. excludes defense expenses, which dominate about half of all government funded S&T budget. Only a miner 
part of defense project is included in the data above that amounts to less than 1% in all defense R&D fund. 
*: Both U.S. and Japan use a different range since Japan covers nanotechnology and materials while U.S. only covers 
nanotechnology. 
*: Data for U.S. includes duplicated capitalization. However, the duplication is small that is considered to be a negligible 
amount. 
Source：＜Japan＞ Prepared after classification by NISTEP and MRI based on MEXT S&T Policy Bureau, “Budget for S&T 
in 2004”, and its annual editions 
   ＜U.S.＞Based on SRI International’s “Comparative Study of R&D Budget in the United States and Japan”, March 2004 
prepared for Japan Science & Technology Agency (JST) 
 
2. Industry-Academia Joint Research on Priority Areas 
2.1 National Universities’ Joint Research Projects with Private Enterprises on Priority Areas 
Fig. IV-6 illustrates joint research projects in the 4 priority areas between national 
universities and private enterprises.  The total number of industry-academia joint research 
projects in the 4 priority areas increased from 3,300 in FY2001 to 4,400 in FY2002 and further 
still to 5,400 in FY2003.  On the other hand, the 4 priority areas have accounted for a larger 
percentage of overall joint research projects, increasing from 63% in FY2001 to 68% in FY2003. 
 
Fig. IV-5: Joint research projects between national universities and private enterprises 
Four priority areas (life science, ICT, environment, and nanotechnology & materials) have been increasing in absolute as well 
as relative terms as a percentage of all the joint research projects between national universities and private enterprises.
Number of joint research projects in 4 priority areas: 3,338 in FY2001　→　5,445 in FY2003
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Fig. IV-6: Number and percentage of national university joint research projects with private enterprises (by 
technology area) 




































































































*: “national universities” in this context includes national universities, national colleges of technology and inter-university 
research institutes. “Private enterprises” refers to private corporations, non-profit organizations and local 
governments. 
Source: MEXT documents 
 
3. Intellectual Achievements for Each Priority Area 
3.1 Trend in Papers and Patents by Priority Area 
Fig. IV-7 illustrates the share of Japanese papers in the priority areas, while Fig. IV-8 shows 
Japan’s share of U.S. patents. Nanotechnology & materials and Manufacturing technology occupy 
a larger percentage in published papers in 2003, followed by Energy, ICT and Life Sciences in 
descending order. The overall trend is for a gradually increasing share of Japanese papers. 
As with papers, the highest shares of U.S. patents granted to Japanese inventors were held by 
Nanotechnology & materials and Manufacturing technology. Japan's share of U.S. patents in the 
priority areas has been rising since 2001. Although ICT occupies the third largest share, followed 
by Energy, Frontiers and Environment, the long term trend for ICT is downward. 
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Source: ISI, “National Science Indicators 1981-2003” 
 
 

























Source: CHI Research Inc. “International Technology Indicators 1980-2003” 
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3.2 Top Researchers’ Qualitative Assessment on S&T Research Outputs (eight areas) 
In the same manner as the top researchers’ qualitative assessment of all technology areas, 
NISTEP conducted a questionnaire survey on how top researchers recognize S&T research output 
in the 8 technology fields.  Since the researchers responding were relatively familiar with the 
cited research fields, 80.7% chose the answer “almost the same as my understanding.”  Moreover, 
about 90% of the top researchers had the same or similar impressions as the quantitative data on 
published papers. 
As for the quantitative data on U.S. patents, 43.0% of respondents did not provide any answer. 
Excluding this 43.0%, 85.9% chose the answer “almost the same as my understanding,” suggesting 
most top researchers would agree with the quantitative data. 
 






























Different from my understanding
Partly the same as my understanding




Different from my understanding
Partly the same as my understanding





*: NISTEP asked the top researchers responding to express their views about the quantitative data illustrating major nations’ 
share in the published papers, U.S. patents and citation frequency in the 8 technology areas. 
If a respondent had no knowledge or working experience of patents, the researcher was not required to choose answers 
for the quantitative data on U.S. patents. 
Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” conducted 
between October and December 2004. 
 
3.3 Trend in Share of Papers for Japan, U.S., and EU-15 in 4 Priority Areas 
This section examines the trends in the share of published papers for Japan, the U.S., and the 
EU-15 by priority area (Fig. IV-10). 
In Life sciences, a slight increasing tendency in Japan's share could be observed in the 1st 
Plan and 2nd Plan periods in comparison with the Pre-1st Plan period, but Japan suffered a slight 
decline in 2003.  The EU-15 and the U.S. both faced a slight decline in the 2nd Plan period. 
In ICT, Japan's share increased modestly in the Pre-1st Plan and 1st Plan periods but 
remained flat in the 2nd Plan period.  The U.S. has shown a long-term decline in this area, while 
EU-15’s share suffered a slight decline in 2003 after enjoying an upward trend in the Pre-1st Plan 
and 1st Plan periods. 
In the Environment, Japan's results have been flat. EU-15's share enjoyed an upward trend in 
the Pre-1st Plan and 1st Plan periods, but suffered a downward trend since the 2nd half of the 1st 
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Plan period.  The U.S. has shown a long-term downward trend in the Pre-1st Plan and 1st Plan 
periods, but its share has recently remained flat. 
In Nanotechnology & materials, Japan's share rose during the Pre-1st Plan period and the 1st 
Plan period.  In the 2nd Plan period, although its share suffered a slight drop in 2002, it 
recommenced an upward trend in 2003.  The U.S share experienced a downward trend in the 
Pre-1st Plan, 1st Plan and 2nd Plan periods, while the EU-15 suffered a smaller share in the 2nd 
Plan period after enjoying an upward trend in the Pre-1st Plan and 1st Plan periods. 
 
Fig. IV-10: Trend in papers in 4 priority areas for Japan, U.S., and EU-15 
Life Sciences Information and Communication Technology






























































































































































*: The charts cover the Japan’s Basic Plan periods.  Note that it will take a few or more years for impacts of S&T Basic Plans 
to be reflected in the published papers data. 
Source: ISI, “National Science Indicators 1981-2003” 
 
3.4 Trend in RCI for Japan, U.S., and EU in 4 Priority Areas 
RCI (relative citation index) is an indicator of the quality of papers, which standardizes the 
frequency of citation (number of times one papers is cited) for papers in all countries by dividing 
the frequency for the country concerned by the frequency for the world as a whole. An RCI of 1.00 
means that a country's RCI is on the world's average level. This section examines trends in the 
RCI by the priority fields.  Even assuming some language handicap, Japan falls below the world 
average (1.0) in all fields. (See Fig. IV-11.) 
In Life Sciences, Japan's RCI remained flat in the Pre-1st Plan period. It enjoyed an upward 
trend in the 1st Plan period, but suffered a slight decrease in 2001 (the 2nd Plan period). 
In ICT, Japan's RCI had dropped in the Pre-1st Plan period.  It has improved in the 1st Plan 
period, but suffered a slight drop in 2001. 
In the Environment, Japan has shown a consistently upward trend since midway through the 
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Pre-1st Plan period. EU-15 also showed an overall upward trend but remained flat in 2001. The 
U.S. had no significant fluctuations, as the U.S. saw a slight downward trend in the 1st Plan period 
and a moderate upward trend in 2001. 
In Nanotechnology & materials, Japan's RCI dipped slightly in the Pre-1st Plan period, but 
has risen since the 1s Plan period. The EU has seen an increasing trend to date, while the U.S. has 
turned from a rising trend to a slightly downward one. 
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Fig. IV-11: Trend in RCI in 4 priority areas for Japan, U.S., and EU-15 
Life Sciences Information and Communication Technology
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*: "RCI" is obtained by calculating the number of citations per paper for each country, and then dividing the number by the 
international average. In this case, 1.00 means the international average of citation frequency. 
*: The above charts cover Japan’s S&T Basic Plan periods. Note that it will take a few or more years for impacts of S&T 
Basic Plans to be reflected in the data from published papers. 
Source: ISI, “National Science Indicators 1981-2003” 
 
3.5 How Top Researchers Recognize Japan’s R&D Level (life science and nanotechnology & 
materials) 
In order to confirm whether top researchers have the same understanding as that upon which 
quantitative data on published papers are based, this section examines how top researchers 
recognize changes in the presence of Japanese papers as well as changes in top-level papers.  Due 
to data availability, this section analyzes the Life sciences and Nanotechnology & materials. (See 
Fig. IV-12.) 
In Life sciences, 45.9% of top researchers recognize that the presence of Japanese papers has 
“improved” over the past 10 years, while 37.4% find the presence to have “slightly improved” 
over the past 10 years.  This suggests that a total of 83.3% feel that the presence of Japanese 
papers has been reinforced compared to 10 years ago.  On the other hand, 24.2% recognize that 
Japanese papers have shown an “improved” presence over the past 5 years, while 43.6% find a 
“slightly improved” presence of Japanese papers, suggesting that a total of 67.8% see 
improvements in the presence of Japanese papers over these past five years. 
In Nanotechnology & materials, 48.1% of top researchers recognize the presence of Japanese 
papers as having “improved” over the past 10 years, while 29.1% find the presence of Japanese 
papers to have “slightly improved”, suggesting that a total of 77.2% feel the presence of Japanese 
papers to be stronger than 10 years ago.  On the other hand, 48.1% of top researchers recognize 
the “improved” presence of Japanese papers over the past 5 years, while 29.1% find it to be 
 - 86 -
“slightly improved”, suggesting that a total of 77.2% see improvements in the presence of 
Japanese papers over these five years. 
Top researchers recognize improvements or slight improvements in life science papers over 
the past 10 and 5 years more strongly than in nanotechnology/materials papers.  On the other 
hand, when paying attentions to respondents who recognize an “improved” presence of Japanese 
papers over these 10 or 5 years, Nanotechnology & materials enjoy a larger percentage than Life 
sciences.  In this sense, top researchers are seeing improvements in nanotechnology & materials 
papers more clearly, but improvements in life sciences papers also attract attention of top 
researchers, if the answer “slightly improved” is included. 
As for the survey question on changes in top-level life science papers over the past 10 years, 
44.0% of top researchers chose the answer “increased,” while 39.3% selected “slightly increased.”  
This means a total 83.3% perceive an increase in top-level papers over the past 10 years.  On the 
other hand, 25.6% recognize Japan has increased the top-level papers over the past 5 years, while 
46.5% chose the answer “slightly increased”, representing a total of 72.1% who recognize an 
increase in top-level papers over the past 5 years.  In this regard, the improvements in the 
presence of Japanese papers over the past 10 years is as impressive as the overall increase in top 
level papers over the past 10 years, while that in top-level papers over the past 5 years is more 
impressive among researchers than the increased presence.  A similar trend can be seen when 
observing the four respondent groups. (i.e., the respondents who chose the answers “improved” or 
“slightly improved,” those selecting the answers “increased” or “slightly increased,” those only 
choosing “improved,” and the respondent group only selecting “increased.”) 
As for the survey question on changes in top-level papers relating to nanotechnology & 
materials over the past 10 years, 38.1% chose the answer “increased,” while 37.0% selected 
“slightly increased.”  This means a total of 75.1% find an increase in top-level papers over the 
past 10 years.  On the other hand, 23.3% recognize Japan as having increased the number of 
top-level papers over the past 5 years, while 40.2% chose the answer “slightly increased.”  A 
total of 63.5% recognize an increase in top-level papers over the past 5 years.  In the case of 
nanotechnology & materials, the improved presence of such over the past 5 and 10 years attracts 
more attention from researchers. For top researchers, the increase in top-level papers attracts less 
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Fig. IV–12: How top researchers recognize Japan’s R&D level (life science and nanotechnology & materials)







































































































































































































































Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” conducted 
between October and December 2004. 
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V. Researchers 
Cultivating and securing the human resources who produce high quality research results is 
indispensable for "Creation of knowledge." Likewise, the Science and Technology Basic Plans 
have taken up the problem of human resources as a key element in constructing the R&D system. 
Among human resource problems, in particular, this chapter will examine recent developments 
and current conditions for (1) Post-doctorates and doctoral course students, (2) Foreign 
researchers and globalization, (3) Female researchers, and (4) researcher mobility. 
 
1. Post-Doctorates and Doctoral Course Students 
Where post-doctorates are concerned, the "Program to support 10,000 post-doctorates" 
(hereinafter called "10,000 Post-Doctorates Supportive Program") was treated as one key feature 
of the 1st Plan and was achieved during the 1st Plan period. However, careers for post-doctorates 
after completion of post-doctorate work remain a problem. This section examines the condition of 
support for post-doctorates under projects which were objects of the 10,000 Post-Doctorate 
Program, and also looks at the actual situation in which post-doctorates are placed, and 
particularly the problem of employment after completion of post-doctorates. 
 
1.1. Related Policies 
The support system for post-doctorates can be broadly classified into three types: (1) the 
Fellowship type, which is intended to contribute to training/securing the creative researchers who 
will be responsible for the future of research in Japan by providing outstanding young researchers 
with opportunities to select research topics autonomously, based on their own free conceptions, in 
the first stage of their research activities and devote themselves fully to this work, (2) 
program-based employment, using competitive research funds, which contributes to improving the 
researcher's endowments, for example, by improving his or her skills, by participating in 
post-doctorate study or similar activities under a research advisor as part of research on designated 
problems, and (3) positions in IAIs or national universities. In terms of the number of researchers, 
if doctorate course students are included, Fellowship-type special post-doctorate fellowships 
(SPD) awarded by the Japan Society for the Promotion of Science (including special S&T 
post-doctorate fellowships of the former Japan Science and Technology Agency) account for the 
largest share. However, the program-based employment type, in which post-doctorates are 
employed in projects with competitive research funding, such as Core Research for Evolutional 
Science and Technology (Crest) of the Japan Science and Technology Agency (JST) and Program 
for Promotion of Basic Research Activities for Innovative Biosciences of the National 
Agricultural and Bio-oriented Research Organization (NARO), has also been systematically 
improved. If limited only to post-doctorates, the program-based employment type covers the 
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Fig. V-1: Examples of policies for support of post-doctorates 
Regional new consortium R&D systemMETI
Program for Promotion of Basic Research Activities for Innovative Biosciences, Technical Development Program for Making 
Agribusiness in the Form of Utilizing the Concentrated Know-How from Private Sector, Research Project for Utilizing 
Advanced Technologies in Agriculture, Forestry and Fisheries, Research of Agricultural Development of Northern Part of 
Okinawa Island
MAFF




Core Research for Evolutional Science and Technology (CREST), Exploratory Research for Advanced Technology (ERATO), 
Research and Development for Applying Advanced Computational Science and Technology (ACT-JST), Collaboration of 
Regional Entities for the Advancement of Technological Excellence, IT-Based Laboratory Project, Research for the Future 
Program, Post-doctorate researchers for Frontier Research System for Global Warming (NASDA), Post-doctorate Researchers 
for Frontier Research System for Global Warming (JAMTEC)
MEXT
Project-based employment
Part-time Researcher, Part-time Researcher of Venture Business LaboratoryMEXTPositions at national univ.
Special Postdoctoral Researchers Program (Institute of Physics and Chemical Research), Expense for improving mobility of 
post doctoral researchers (JAERI: Japan Atomic Energy Research Institute), Post-doctoral researcher (Japan Marine Science 
and Technology Center: JAMSTEC), Post-doctoral researchers for aerospace development (NASDA), Fixed-term Researcher 
System (Japan Nuclear Cycle Development Institute)
MEXTPositions at independent administrative institutions
Industrial Technology FellowshipsMETI
Post-doctorates (PD) & Post-doctorate Fellowship (SPD) by JSPSMEXT
Fellowship type
 
*: “Independent Administrative Institutions” in this context includes independent administrative institutions and special 
public institutions. “National universities” includes inter-university research institutes as well. 
Source: MEXT S&T Policy Bureau’s budget data. 
 
1.2 Support for Post-Doctorates 
This section analyzes supportive measures for post-doctorates and doctoral course students 
who would play important roles as young researchers. 
The number of post-doctorates (including doctoral course students) benefiting from the 
10,000 Post-Doctorates Supportive Program exceeded 10,000 persons in FY 1999 on the budget 
basis. If limited only to post-doctorates, the number is 6,985 as of FY2004. In natural science 
















                             
(note) The figures represent data as of FY2004. The number of post-doctorates in social science and humanities employed 
between FY2002 and FY2004 was deducted from the total number of beneficiary post-doctorates in FY2004. 
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Post-doctorates : JSPS 
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Employment at Independent Administrative Institutions



















900 1,070 1,240 1,450 1,490 1,554 1,591 1,568
2,997
4,498 4,874













225 199 199 200



















*:  The coverage of post-doctorates here are post-doctorates and doctoral students supported by “10,000 Post-Doctorates 
Supportive Program.” 
*1:  The data for post-graduates employed in Independent Administrative Institutions were estimated by MEXT. 
*2:  The coverage is 10,000 Post-Doctorates Program, other than doctoral course students’ supportive programs, programs 
for sending researchers overseas, and foreign researchers invitation programs. 
Source: MEXT S&T Policy Bureau’s budget data 
 
Limited to post-doctorates, the fellowship-type accounts for 32.9% of the total support 
budget, while program-based employment support systems occupy 39.7%. These figures only 
include post-doctorates benefiting from the 10,000 Post-Doctorates Supportive Program, but do 
not include those employed under the 21st Century COE Program or Scientific Research 
Grants-in-Aid. Data is unavailable for the post-doctorates employed under these programs. 
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1.3 Meanings of Post-Doctorates Supportive Programs 
According to our questionnaire survey on research managers, the largest percentage of 
respondents said the post-doctorate experiences would contribute to “Encouraging self-reliance.” 
The answer “encouraging self-reliance” also accounted for the largest share both at universities 
and at public research institutes, while the answer “Expanding viewpoints as a researcher” 
registered the second largest percentage at the same. On the other hand, 36.1% of research 
managers at public research institutes chose the answer “Giving a grace period before 
employment.” About 30% of university research managers also selected this answer. Only a small 
percentage of research managers chose the answer option “Providing no positive impact.” 
According to the same questionnaire survey on post-doctorates, the largest percentage of 
respondents chose the answer “Expanding viewpoints as a researcher” followed by the answer 
option “Encouraging self-reliance.” Research managers and post-doctorates both look at 
post-doctorate experiences favorably, such as “Expanding viewpoints as a researcher” or 
“Encouraging self-reliance.” However, the responses from post-doctorates show a different 
ranking order compared to those from research managers. 
According to our age bracket analysis, younger post-doctorates tend to choose the answer 
“Encouraging self-reliance,” while post-doctorates aged 35 or more have no such tendency. 
Compared with research managers, the answer “Providing no positive impact” attracts a smaller 
percentage of post-doctorates. 
 
Fig. V – 3: Meanings of post-doctorates supportive programs 
（a）                                      （b） 
Respondents: Post-doctorates
Question: “What kind of impacts do you think the post-doctorate 
experiences would have on prospective researchers?”
Respondents: research managers
Question: “What kind of impacts do you think the post-doctorate 



















































Giving a grace period 
before getting employed
Providing no positive impact
(Multiple answers allowed)
Universities (N=449) Public research institutes (N=183)
Total 338)
Age 30 to 34
Age 25 to 29
Age 35 or older





Giving a grace period 
before getting employed
Providing no positive impact
(Multiple answers allowed)
 
*: In this questionnaire survey, “research managers” includes the presidents of universities that have natural science doctoral 
courses, the heads of natural science doctoral programs, and the heads of university-affiliated research institutes 
working on natural science research activities. 
*: In this questionnaire survey, “post-doctorates” refers to Ph.D holders who are working on research activities at research 
institutes and receive a subsidy or salary from JSPS, public organization, university or research institute although they 
don’t have a full-time position at the research institute. 
     NISTEP chose the respondent post-doctorates based on their job title in JST ReaD and recommendations from 
research managers 
Source: (a) NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in Future 
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(addressed to research managers),” from February to March 2004 
（b）NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in Future 
(addressed to post-doctorates),” from August to September 2004 
 
1.4 Effectiveness of Post-Doctorates Supportive Programs 
NISTEP conducted a questionnaire survey to ask research managers at universities and public 
research institutes to collect information on the effectiveness of the 10,000 Post-Doctorates 
Supportive Program. According to the survey results (respondents: research managers accepting 
post-doctorates), research managers at universities and public research institutes generally have 
positive impressions on the 10,000 Post-Doctorates Supportive Program, such as “Enhancing 
researchers mobility” (universities: 42.1%; and public research institutes: 33.3%) and “Steadily 
fostering young researchers” (universities: 34.8%; and public research institutes: 27.8%), rather 
than negative impressions, including “Providing no positive impact” (universities: 14.6%; and 
public research institutes: 17.4%). According to the S&T Basic Plans, post-doctorates supportive 
measures should “cultivate abilities as a researcher” and “enhance Japan’s R&D capabilities by 
providing proper environments so that these researchers would play more important roles in R&D 
activities.” However, the answer “Improving R&D outputs” registered a relatively small 
percentage (universities: 25.7%; and public research institutes: 18.1%). 
 
Fig. V-4: Effectiveness of post-doctorates supportive programs 
Question: “What kind of positive impacts do you think the 10,000 post-doctorates supportive program has made in 
terms of Japan’s R&D activities ?”

















Steadily fostering young researchers
Improving R&D outputs
Providing no positive impact
(Multiple answers allowed)
Universities (N=342) Public research institutes (N=144)
 
*: See the notes in Fig. V-3 for more information on “research managers” in this questionnaire survey. 
Source: NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in Future 
(addressed to research managers),” from February to March 2004 
 
1.5 Japanese Doctoral Course Students are Feeling Uncertainty about their Career Path 
According to our survey result, 23.8% of doctoral course students “strongly feel” uncertainty 
about their career path, while 22.4% “sometimes feel” such uncertainty, suggesting that almost 
 half (46.2%) the respondents feel insecurity in their future career. As they are expected to 
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assume important roles in advanced S&T fields in the future, their feeling of insecurity surely 
poses a serious problem. 
As for the question whether their Ph.D status would bring significant advantages to their 
social life, 47.1% chose the answer option “I strongly think so” or “I sometimes think so,” only 
accounting for less than half the overall respondents. On the other hand, almost a third (32.1%) of 
the respondents selected the answer option “I don’t think so at all” or “I don’t think in that way 
very much.” This is a serious problem because many doctoral course students do not see 
significant advantages to their future Ph.D status. 
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Fig. V–5: Japanese doctoral course students’ feeling of uncertainty about their career path 
Question: “Do you think that your Ph.D status will bring 
significant advantages to your social life ?”
Question: “Do you feel uncertainty about your future 
career path ?”
- 32.1% of respondents chose the option, “I 
don’t think so at all” or “I don’t think it will 
make very much difference.”
46.2% of respondents chose the option, “I strongly 























Respondents: Doctoral course students
I don’t think so at all.
I don’t think in that 
way very much.
It is difficult to answer.
I strongly think so.
I sometimes 
think so.
I don’t feel it at all.
I don’t feel such 
uncertainty very much.
It is difficult 
to answer.
I strongly feel it.
I sometimes feel it.
 
Source: NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in Future 
(addressed to doctoral course students),” from August to September 2004. 
 
1.6 Careers for Post-Doctorates 
To understand the career paths available to post-doctorates after completion of the 
post-doctorate support period, this section will examine the status of special researchers (PD) 
under Japan Society for the Promotion of Science (JSPS) support programs 1 year and 5 years 
after completing the PD period. 
Post-doctorates and part-time researchers account for a considerable share of careers after 1 
year. Of persons completing post-doctorates in FY1996, 33% fell into one of these two categories, 
and this increased to approximately 41% of person completing post-doctorates in FY2000. Among 
person completing post-doctorates in FY1996, the most common career after one year was Faculty, 
at approximately 56%, but faculty careers decreased to approximately 43% for those completing 
post-doctorates in FY2000. As for PDs under JSPS, the ratio of faculty positions among all careers 
after completion of post-doctorates has decreased, while the ratio of researchers (public sector) 
has increased. In recent years, an increasing tendency can also be seen in the percentage of 
persons not engaged in educational or research careers. 
Five years after completing post-doctorates, Faculty accounts for the largest part of careers, 
at about 71% for persons completing post-doctorates in FY1992. However, this fell to 
approximately 66% among those completing post-doctorates in FY1996. Even after 5 years, the 
percentage of post-doctorates and part-time researchers was about 15% among those completing 
post-doctorates in FY1992, but this has shown a decreasing tendency, falling to about 10% for 
persons completing post-doctorates in FY1996. However, the number of persons classified as 
Unknown increased rapidly during the same period, reaching somewhat under 10%. Researchers in 
the private sector have been accounting for a larger percentage from about 3% in FY1992 to 
approximately 5% in FY1996. 
In the U.S., career data are compiled for persons 2 years after completing post-doctorates. 
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For persons completing post-doctorates in 1993, the largest career 2 years after completion of 
post-doctorates was post-doctorate work, at approximately 42%. This percentage gradually 
decreased for persons completing post-doctorates in 1995 and 1997, declining to about 34% for 
persons completing post-doctorates in 1997. Faculty positions accounted for approximately 21% 
of careers for persons completing post-doctorates in 1993, but decreased for persons completing 
post-doctorates in 1995 and 1997, attaining approximately 16% for 1997. 
On the other hand, the percentage of post-doctorates in private-sector employment has 
increased in the U.S., from approximately 17% for 1993 post-doctorates, to 18% for 1995 and 25% 
for 1997. Our analysis only covers PDs in JSPS; however, only 3-5% of Japanese post-doctorates 
choose a career as researchers at private firms, while a larger percentage of U.S. post-doctorates 
tend to find careers in the private sector, compared with Japan. 
Fig. V-6: Career options for post-doctorates (Japan vs. U.S.) 
 （a）Career options one and five years after （b） Career options two years after the completion 
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Source: JSPS data and the NSF "Survey of Doctorate Recipients" 
 
1.7 Careers for Doctoral Course Graduates 
As for career options for doctoral course graduates as of 2003, education stands at 17.7%, 
followed by the medical sector (15.4%). Only 10.8% of doctoral course graduates find their career 
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Education Public sector Nonprofit organization Medical sector Private sector Other employments Others
 
*: Data cover all areas, including humanities and social sciences. The figures also include those who completed Ph.D. courses, 
but did not earn doctorate degrees due to the incompletion of dissertations. 
*: “Public sector” represents official workers involved in legislative, judicial and administrative tasks at the central 
government, prefectural government, or city/town hall. 
*: “Nonprofit organizations” includes workers at academic/cultural NPOs or academic organizations belonging to the service 
sector as defined in the Japan Standard Industry Classification (JSIC). 
   As JSIC was drastically revised in March 2002 (effective in October 1, 2002), NISTEP made some data adjustments. 
“Nonprofit organizations” for the year 2003 includes workers at “Academic/research institutes,” which belong to “the 
service sector (unclassifiable)” in the revised JSIC. 
*: “Private sector” represents the sum of construction, manufacturing, wholesale/retail and transportation/communications 
industries as well as a portion of the service sector. It might include organizations that do not fall under a private 
corporation.  
*: “Others” shows the sum of students, clinical trainers, “persons not classified in the left section” (as defined in Report on 
Basic Surveys of Schools), and deceased and unknown persons. 
   “Persons not classified in the left section” includes “newly-enrolled students at foreign schools, or students staying at 
schools as research students” and “those who have worked temporarily” according to the FY2002 Report on Basic 
Surveys of Schools. 
Source: MEXT, "Report on Basic Surveys of Schools" 
 
1.8 Post-Doctorates Seeking Jobs in Private Companies 
NISTEP conducted a questionnaire survey on post-doctorates and doctoral course students 
about their intentions to seek jobs in the private sector. The survey results were as follows. 
As for doctoral course students, the answer options “yes (very much)” and “yes (a little)” 
accounted for 13.3% and 30.7%, respectively. This suggests a total of 44.0% had some intention to 
work in the private sector, accounting for a larger percentage than the negative responses (total 
26.6%), with answers such as “not at all” (7.3%) or “not really” (19.3%). This trend is particularly 
obvious for doctoral students majoring in engineering fields, because 53.5% chose affirmative 
answer options. Doctoral students in agricultural majors have relatively weaker intentions to work 
in the private sector, but their affirmative responses register a larger percentage (37.5%) than 
negative responses (35.0%). 
In terms of doctoral course students’ intentions to work in the private sector, affirmative 
responses occupy a larger percentage than negative responses, irrespective of their majors. 
As for post-doctorates, affirmative responses (e.g., “yes (very much)” and “yes (a little)”) 
account for a smaller percentage than negative answer options, such as “not at all” or “not really.” 
Negative responses occupy a larger percentage, as respondents get older (Age 25-29: 31.9%; age 
30-34: 38.0%; and age 35 or older: 54.7%). 
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From these viewpoints, post-doctorates have less intention to work in the private sector than 
doctoral course students, a trend which strengthens as they get older. 
 
Fig. V-8: Post-doctorates seeking jobs in the private sector 
（a）                                （b） 





































yes. (very much) yes. (a little) not sure
not at all no responsenot really






























yes. (very much) yes. (a little) not sure
not at all no responsenot really  
*: (b) See the notes in Fig. V-3. 
Sources: (a) NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in 
Future (addressed to doctoral course students),” from August to September 2004 
（b） NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in 
Future (addressed to post-doctorates),” from August to September 2004 
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1.9 Employment of Doctorate Students and Post-Doctorates by Private Companies 
This section analyzes the employment of doctorate students and post-doctorates by private 
firms. 
Private firms hiring no doctorate graduates register a smaller percentage than those hiring no 
post-doctorates. The percentage of companies that reported "No hiring" of doctoral graduates 
decreased from 44.8% in 2000 to 34.2% in 2003. On the other hand, firms that chose the answer 
option “seldom hiring” have been occupying an increased percentage. 
In contrast, the percentage of companies hiring no post-doctorates stands at 61.4% as of 
FY2003. This percentage has been falling since FY2000, but more than 60% of private firms 
reported "No hiring." On the other hand, private enterprises that chose the answer option “seldom 
hiring” have been increasing since FY2000. 
 

























hiring every year hiring almost every year hiring occasionally
seldom hiring no hiring  
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0% 20% 40% 60% 80% 100%
FY 2000 
FY 2001  
FY 2002 
FY 2003 
hiring every year hiring almost every year hiring occasionally
seldom hiring no hiring  
Source: Same as Fig. V-9. 
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1.10 Employment of Doctorates in Japan and U.S. 
As for the employment of doctorates, “Universities and 4-year colleges” occupy the largest 
percentage both in Japan and U.S., accounting for more than 50% in Japan and over 40% in U.S. 
In Japan, the “Private not-for-profit” category occupies the second largest percentage, standing 
at 17.2%. In U.S., “private-for-profit” firms enjoy the second largest percentage (34.3%). In 
Japan, profit-making enterprises are absorbing a smaller percentage of doctorates than in the 
U.S., while 4-year universities in Japan are hiring more doctorates than in the latter. 
 
Fig. V-11: Doctorate employment in U.S. and Japan, distribution by sectors 
Japan：n=4,611 doctorates、U.S.：n=553,400 doctorates Japan: Questionnaires were sent out to 12,658 doctorates
　　 -5,792 doctorates answered the questionnaires 
(the ratio of response amounts to 45.8%).
The final data was calculated based on 4,611 effective     
answers out of 5,792 (the ratio of effect answers 
amounts to 36.4%).
U.S:  -National Science Foundation, Division of Science
　　 Resources Statistics, Directorate for Social,
Behavioral, and Economic Sciences, 
“Characteristics of Doctoral Scientists and
Engineers in the United States: 2001, Detailed
Statistical Tables”, March 2003
-Questionnaires were sent out to 40,000 doctorates    
(the ratio of response amounts to about 82%). Based on   
this result, a ratio for  









































*: The Japan’s sectors related to the health medical industry, including “private-for-profit” and “self-employed,” are all 
classified as “private not-for-profit.” 
Source: JRI, “Survey on Doctorates’ Career in U.S. and Japan”, March 2004 
 
1.11 Contributions of Young Researchers 
This section analyzes the extent to which young researchers (e.g., post-doctorates and 
doctoral course students) are making contributions to high-quality papers. (See Fig. V-12.) 
As of 2001, the authors of the top 10% frequently-cited papers have the following age 
structure and characteristics. The age bracket “35-44 years old” controls the largest percentage, 
followed by that of “25-34 years old.” The distribution of the first authors also shows a similar 
pattern, suggesting that young researchers are also making contributions to high-quality papers in 
Japan. 
In terms of a percentage of all authors (including co-authors), students (undergraduate, 
master, and doctoral) account for 17.9%, while post-doctorates stand at 4.9%. This indicates 
post-doctorates and students are both making significant contributions toward creating 
high-quality papers. 
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Fig. V-12: Authors of top 10% frequently-cited papers (2001) 
(a) Ratio of authors (respondents) by their age     (b) Ratio of authors shared by students and post-doctorates 
 
Ratio of authors (respondents) by their ages

























ratio the first authors





0% 5% 10% 15% 20%
Post Doctorates
Students
the ratio shared by authors
( The total number of authors including joint authors is 3, 683.)
 
*:“Top researchers” refer to 846 respondents of the survey below, targeting the authors of top 10% frequently citied papers in 
Science Citation Index, 2001 edition. 
Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” conducted 
between October and December 2004. 
 
As an indicator of young researchers’ contributions, NISTEP has analyzed a certain science 
journal that indicates author’s profiles in order to check out how long it takes for Japanese 
researchers to write articles after completing their undergraduate education. According to our 
analysis, it would take 16.2 years on average in 1991 and 15.0 years in 2001. This suggests a 
shorter time span (by 1.2 years) from their completing undergraduate education to writing a 
journal article. Our analysis only covers a certain scientific journal (one that has the second 
largest impact factor in the semiconductor scene), but the analysis indicates a gradual fall in the 
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Fig. V-13: How long does it take for Japanese researchers to write an article for “IEEE Transactions on 
Semiconductor Manufacturing” after completing their undergraduate education ? 

















16.2 years on average
15.0 years on average
5 years or longer, but shorter than 10 years
10 years or longer, but shorter than 15 years
15 years or longer, but shorter than 20 years









*: The data represent simple head counts without pro-rata calculation. It excludes uncertain authors. 
*: IEEE stands for the Institute of Electrical and Electronics Engineers. 
Source: Calculated by NISTEP, using IEEE Transactions on Semiconductor Manufacturing (1991 and 2001). 
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2. Foreign Researchers and Internationalization 
2.1 The situation of opportunities for foreign researchers 
According to the S&T Basic Plans, Japan’s S&T capabilities will be enhanced if Japan 
successfully becomes an internationally open research base and provides better research 
environments for foreign researchers. In this context, this section analyzes job opportunities for 
foreign researchers. 
The number of foreign faculty members has remained unchanged at Japan’s national 
universities since the late 1980s, but an increased number of foreign researchers are assuming 
important roles as faculty members, such as professors and assistant professors. As of 2003, 
foreign faculty members accounted for 1.5% of all professors and assistant professors. 
National research institutes have also been seeing an increased percentage of full-time 
foreign staff, particularly since FY2000. In FY2004, foreign researchers controlled 1.6% of all 
full-time positions. 
 
Fig. V-14: Trend of foreigners employed by national universities as university faculties 
62 70 94 99 109 107 115 13487 105 141
186 259 273
322 368 396 424 426 408 451
611 626 615









































Professor (left) Associate Professor (left) Lecturer (left) Assistant (left)
Ratio of professors and 
associate professors
 
*: University faculties include faculties teaching language courses. 
Source: Calculated with MEXT “Report on Basic Surveys of Schools” 
 


































Full time researchers with foreign nationalities The ratio of foreign researchers in all researchers
FY1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
 
*: N=30 indicates the number of institutes, which made effective responses in 2004. The above data is calculated, collecting 
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the effective responses from those institutes including their predecessors. 
*: “National research institutes etc.” stands for National research institutes, IAIs, and Special public corporations. 
Source: NISTEP and MRI, “Questionnaires on Achievements of S&T Basic Plans,” November 2004 
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2.2 Internationalization of Domestic Research Environment 
National universities in Japan now send some 60,000 researchers overseas, while Japan as a 
whole sends almost 120,000 researchers to foreign nations. Apart from foreigners working as 
university faculty members or full-time researchers, Japan gradually accepts a larger number of 
foreign researchers, standing at 30,000 foreign researchers as of FY2003. (See Figs. V-16, 17 
and 18.) 
Based on these facts, Japan is sending many researchers overseas, but still accepts only a 
small number of foreign researchers. 
 
Fig. V-16: Internationalization of domestic research environment 
Number of foreign researchers accepted by national universities　FY 1995（Pre-First Term）15,000→FY2002  20,000
Number of Japanese researchers at national universities delegated abroad 
FY1995（Pre-First Term）51,000→FY2002  61,000
Achievements
International exchange of researchersPolicies/
Strategies
-Arrangement and improvement of structure for acceptance and treatment of excellent foreign researchers.






















1988 89 90 91 92 93 94 95 96 97 98 99 00 01 2002
 
*:Municipal universities and private universities began their surveys in 1997, and research organizations began their surveys 
in 2000. Independent administrative agency research institutes began their surveys in 2001. 
*: “National Universities etc” stand for National Universities, National Junior College, and Inter-University Research 
Institutes. “Research Institutes” stand for National research institutes, Independent Administrative Institutions (IAIs), 
and Special public corporations. 
Source: MEXT, “International Research Exchange Survey,” April 2004 
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Notes and sources: Same as Fig. V-17. 
 
2.3 Author’s Nationalities for “IEEE Transactions on Semiconductor Manufacturing” 
To identify nationalities of research paper authors, this section looks at the IEEE’s 
semiconductor journal and analyzes the nationalities of authors belonging to research institutes in 
Japan and the U.S. As for researchers belonging to U.S. research institutes, unknown nationalities 
accounted for 35.4%, while U.S. citizens occupied 31.9%. Foreign citizens controlled 32.8%, 
exceeding the percentage of authors with U.S. citizenship. Indian citizens accounted for the 
largest share of foreign authors, followed by China, South Korea and Turkey in descending order. 
On the other hand, authors in Japanese research institutes were all Japanese citizens based on 
available citizenship data. 
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belonging to Japanese 
organizations
Nationalities of authors 
























*: The share in articles represents a pro-rata calculation (i.e., fractional count). 
*: IEEE stands for the Institute of Electrical and Electronic Engineers. 
Source: Calculated by NISTEP, using IEEE Transactions on Semiconductor Manufacturing (2001). 
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3. Female Researchers 
3.1 Hiring Opportunities and Environmental Improvement for Female Researchers 
Women’s active participation in the workplace attracts attention as a social matter in Japan. 
In this regard, this section examines job opportunities for female researchers. At national 
universities, female faculty members have been steadily occupying a larger percentage from 6.2% 
in FY1991 to 10.8% in FY2004, but women still register a small share of all faculty staff. 
As for women’s job status (e.g., assistant, lecturer, assistant professor and professor), female 
assistants occupied a significantly large share in FY1991, but women are controlling a larger share 
in lecturers, assistant professors and professors in FY2004. 
At national research institutes and specified IAIs, women have been accounting for a larger 
share of full-time researchers from 9.0% in 2002 to 9.5% in 2004, although data is not available to 
show long-term trends. In order to improve working conditions for female researchers, some 
national research institutes allow their female researchers to return to work after childbirth. 
According to our two-year-long research on these institutes, the percentage of female researchers 
has been rising from 35% in FY2003 to some 40% in FY2004. 
 










1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004  
Source: MEXT, “Report on Basic Surveys of Schools” 
 

























assistant lecturer associateprofessor professor
FY1991 FY1996 FY2001 FY2004  
Source: Same as Fig. V-20. 
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4. Researcher Mobility 
4.1 Related Policies 
A variety of government policies have been implemented to improve researcher mobility, 
including the creation of various kinds of systems to encourage active hiring of young researchers 
and enactment of the "Law concerning special measures for recruitment, remuneration and 
working hours of researchers with fixed-term in regular service" and "Law concerning the term of 
office for university teachers." Similarly, a variety of improvements are also being implemented 
under the 2nd Plan. 
 
Fig. V-22: Major policy initiatives for researchers 
(1) First-Plan (FY 1996 – FY 2000)
　i. Active hiring of young researchers
　　　-“JST Target Oriented Research for Embryotic S&T” (S&T Agency) FY1999 –
　　　-“Research for the Future Program” (Ministry of Education) (Active and practical use of young researchers) FY2000 –
　　　-“Promotion of Basic Research Activities for Innovative Biosciences” (Ministry of Agriculture, Forestry, and Fisheries) FY1999 –
　　　-Establishment of “Support program for research on industrial technology” (Ministry of International Trade and Industry) FY2000 –
　　　-Establishment of “Research support program for industry-academic collaboration and for young researchers”
Ministry of Post and Telecommunications) FY1999 –
　ii. Proclamation of the “Law concerning the special measure for the recruitment, remuneration and working hours of  
researchers with fixed term in the regular service,” enforced in June, 1997 
　iii. “Law concerning the term of office for university teachers” enforced in August, 1997
　iv. Enforcement of “Research program for mobility improvement” FY1997 – 　
(2) Second Plan (FY2001 – )
　 i. “Guideline for researchers’ mobility improvement” Council for S&T Policy (December 25, 2001)
　 ii. Enforcement of “Support program for young fixed-term researchers” using Special Coordination Funds for Promoting S&T　
FY2001 –
　 iii. Revision of National Personnel Authority’s regulations (June 20, 2002)
　-Fixed-term was extended to between three and five years. The approval form by NPA changed from individual to   
comprehensive approval (ex post facto approval), providing more flexibility to each institute.
　 iv. “Law concerning the special measure for the recruitment, remuneration and working hours of researchers with fixed term 
in the regular service” (August 8, 2002)
- Revision of the wage (August 8, 2002)
　-A wage increase for the fixed-term researchers (invitation type)  
 
4.2 Impacts and Changing Trend of Mobility 
The government has launched various policy measures to improve researcher mobility. In this 
context, NISTEP conducted a questionnaire survey to identify the impacts, trends and 
effectiveness of these government policy initiatives (Fig. V-23). For the survey question on 
whether or not improvements in researchers mobility would encourage research activities, 16.3% 
of university faculty members chose the answer “Yes, it surely will,” while 46.9% selected the 
option “I partly think that way.” In this regard, almost two thirds (63.2%) of university faculty 
members recognized that researchers mobility improvements would encourage research activities. 
At public research institutes, the answer option “Yes, it surely will” stood at 5.6%, while the 
option “I partly think in that way” registered 40.3%. In this sense, only less than half (45.9%) of 
researchers saw positive impacts in researchers’ mobility. As for those in the private sector, 15.8% 
recognized positive impacts in researchers’ mobility, while 51.8% chose the answer “I partly think 
that way,” meaning more than two thirds (67.2%) of respondents recognized some positive 
impacts. As affirmative answers register a larger percentage than negative answer options for this 
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survey question, researchers are well aware of the positive impacts of researchers’ mobility 
improvements. 
In addition, NISTEP asked research managers the following survey question: “Has 
researchers mobility’ improved over the past three years ?” At universities, 46.3% of research 
managers chose the positive answer option “Yes, it has” or “Yes, it has in most cases,” while only 
13.2% picked the negative option “It seldom has” or “No, it hasn’t at all.” This suggests many 
research managers are aware of recent improvements in researchers’ mobility. Public research 
institutes suffered a slightly smaller percentage than universities (41.0% for positive answer 
options vs. 18.1% for negative options), but many research managers at public research institutes 
also recognized recent improvements in researchers mobility. On the contrary, negative responses 
prevailed among research managers in the private sector (21.2% for positive answer options vs. 
39.8% for negative options). This implies that the private sector has seen no significant 
improvement in researchers’ mobility over the past three years. 
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Fig. V-23: Impacts and changing trends in mobility 















































Question: “Generally speaking, will improvements in 
researchers mobility encourage research activities ?”
Question: “Has researchers’ mobility been improving 













Yes, it surely will
I don’t think so very much.
I partly think in that way.
I don’t think so at all.




Yes, it has in most cases.
No, it hasn’t at all.







Sources: (a) NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in 
Future (addressed to researchers),” from August to September 2004 
(b) NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in Future 
(addressed to research managers),” from February to March 2004 
 
4.3 Diverse Career Paths Development for Researchers 
This section compares researcher’s inter-organizational mobility between FY2001 and 
FY2003 (Figs. V-24 and 25). At universities, more and more researchers find new jobs in different 
organizations, increasing from 6,140 researchers in FY2001 to 7,286 in FY2003. In this researcher 
group, inter-university mobility has also been increasing from 84.7% to 86.9%. Researchers; 
mobility from university to industry has been also rising from 4.9% to 5.0%. 
At non-profit and public research institutes, a larger number of researchers are finding new 
job in a different organization, increasing from 7,480 in FY2001 to 8,657 in FY2003. Mobility to 
the industry sector has increased from 3.0% to 3.8%, while researchers’ mobility to other 
non-profit and public research institutes has seen a decreased percentage, although that to 
universities has been expanding. 
In the industry sector, the number of researchers moving to other organizations has been 
significantly increasing from 11,954 researchers to 14,754 researchers. Researchers’ mobility 
within the industry sector has risen from 80.1% to 84.0%. Mobility from the industry sector to 
university, meanwhile, has been decreasing from 9.2% to 7.9%, while researcher outflow to 
non-profit and public research institutes has also been falling from 10.7% to 8.1%. 
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Fig. V-24: Inter-organizational mobility of researchers 
Mobility of researchers among universities, national 
research institutes and industries during the FY 2001 
Mobility of researchers among universities, national 
research institutes and industries during the FY 2003
Figures: Number of transfers 
Figures in ( ): Number of transfers / Total outflows
Figures within frames: Enrolled number as of March 31, 2002 and 2004
*1: Social sciences and humanities included 


























(2,520; 33.7%) (9,572; 80.1%)
(5,202; 84.7%) (6,333; 86.9%)
 
*: Non-profit and public research institutes refer to national & public research institutes, Special public corporations and IAIs 
with their missions to conduct researches. 
Source: MIC, “The survey of Research and Development FY 2002 and FY2004” 
 
Fig. V-25: Trend of mobility of researchers among universities, national research institutes and industry 
(FY2001&FY2003) 
Transfer/total outflows number Transfer/total outflows number
Universities 84.7% 5,202 86.9% 6,333
Non-profit & public research institutes 10.4% 637 8.0% 586
Industries 4.9% 301 5.0% 367
total 100.0% 6,140 100.0% 7,286
Universities 63.3% 4,732 65.0% 5,627
Non-profit & public research institutes 33.7% 2,520 31.2% 2,704
Industries 3.0% 228 3.8% 326
total 100.0% 7,480 100.0% 8,657
Universities 9.2% 1,104 7.9% 1,172
Non-profit & public research institutes 10.7% 1,278 8.1% 1,190
Industries 80.1% 9,572 84.0% 12,392













Note and source: Same as Fig. V-24. 
 
4.4 Application of Fixed-term Employment System 
The fixed-term employment system aims to enhance researchers’ mobility and has been 
gaining ground among universities in the 1st and 2nd Plan periods (See Fig. V-26). This trend is 
particularly obvious at national universities. As of 2002, more than 60% of national universities 
have launched fixed-term employment programs. 
On the other hand, fixed-term employment programs still cover only a small percentage of 
researchers. Although the program is relatively widespread among national universities, it only 
covers less than 6% of researchers, even at national universities. 
Fixed-term employment program apply to a total of 5,248 university faculty members. Of this 
total, assistants occupy the largest number (2,960 assistants), followed by professors (1,039) and 
assistant professors (641). Fixed-term lecturers only registered a small number, standing at 585 
lecturers. 
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Fig. V-26: Application of fixed-term employment system 
 (a) Rate of introducing the fixed-term employment system (b) Rate of the fixed-term researchers to the entire 
researchers 
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Breakdown by positions as of October 1, 2002
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Sources: Material 4, “Mobility of University Faculties,” distributed at the Committee for Examining University Faculty 
Organizations (The Second Meeting), the subdivision on Universities of the Central Council for Education, December 
2003 
   MEXT, “Report on Basic Surveys of Schools,” its annual editions 
 
As an overall trend, the percentage of fixed-term researchers has been rising at national 
research institutes and specified IAIs. In terms of their age structure, there was significant growth 
in researchers aged 31-35 in particular, while those aged 26-30 and 36-40 also saw significantly 
increased percentages. 
 
Fig. V-27: Percentage of fixed-term researchers at national research institutes and specific independent 

























Age 26 to 30 Age 31 to 35 Age 36 to 40 Age 41 to 45 Age 46 to 50 Age 51 to 55 Age 56 to 60
2 02 2 03 2 04  
*: National research institutes in this context refer to national research institutes and specified IAI-affiliated research 
institutes. 
* Fixed-term researchers do not exist for researchers aged 25 or younger. 
*: The data for 2002 and 2003 represent the figures as of April 1. The data for 2004 is as of January 1. 
Source: MEXT, “Survey on the improvement of researchers’ mobility at national research institutes,” March 2004. 
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4.5 International Comparison of Mobility 
This section explains an international comparison of researchers’ mobility by examining a 
U.S. survey on university professors. According to this survey in 1993, university professors in 
Japan stand at 0.78 in terms of the expected value for their mobility, registering the lowest of all 
surveyed nations except for Russia. 
NISTEP conducted a questionnaire survey in Japan in 2004, using the same calculative 
approach as the U.S. survey mentioned above. According to this survey, university professors 
stand at 0.99, showing a slightly larger value than in the 1993 survey. As NISTEP’s survey only 
covers researchers at universities that have natural science doctoral courses, it has a different 
respondent pool from the Carnegie Foundation’s survey, which covers professors in all fields. 
Simple comparison should be avoided for data from the two surveys, but they are suggesting Japan 
has also seen slightly improved mobility for university professors. However, Japan’s mobility 
level remains relatively low from international perspectives. 
Professors at national universities also register a lower mobility level than those at public or 
private universities. 
 





































0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Survey by Carnegie Foundation in 1993
Comprehensive Review of 
S&T Basic Plans in 2004
 
*: <Calculative method for “Comprehensive Review of S&T Basic Plans” in 2004> 
1） Select certain professors from the respondent pool; 
2） Calculate the number of higher education facilities where the respondents have working experience to date. The 
mobility frequency (A) is defined as “the number of higher education facilities where the respondents have working 
experience” less 1. 
3） Calculate the respondent’s service years at higher education facilities, which are defined as B. 
4）Divide A by B. The resultant figure represents the annual mobility expected value (C). 
5）Suppose that the lifetime service years stand at 30. C multiplied by 30 equals the “Number of moves expected of 
university professors.” 
*: The purview of the survey by Carnegie Foundation includes humanities and social sciences, while the Comprehensive 
Review covers natural science only. 
Source: Carnegie Foundation, “The International Academic Profession” survey conducted in 1993. 
NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in Future 
(addressed to researchers),” from August to September 2004 
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4.6 Policies to Improve Mobility 
As researcher mobility improvements will lead to more active research activities, certain 
policy initiatives are necessary to improve researchers’ mobility. NISTEP conducted a 
questionnaire survey to identify the minimum conditions for researcher’s inter-organizational 
mobility. The survey results have revealed different conditions for each organizational category. 
As for universities, the answer “improvement in human support such as research support and 
office work” accounted for the largest percentage. At public research institutes, the answer 
“discretion in choosing research topics” attracted the largest share. At private companies, the 
answer option “sufficient increase in income” registered the largest percentage. From this 
perspective, incentives for researcher mobility would vary significantly, depending on the type of 
research institute. 
 
Fig. V-29: Conditions for enhancing mobility 



















0% 20% 40% 60% 80% 100%
Universities 
Public research institutes 
Private companies 
sufficient increase in income improve research infrastructures such as machinery and materials, 
and research space improve human support such as research support 
and office work discretion in choosing research topics 
transferable with the same unit of current research team others  
Source: NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in Future 
(addressed to researchers),” from August to September 2004 
 
4.7 Hiring researchers via an open recruitment process 
If researchers’ mobility is successfully improved, the next question is how to hire researchers. 
An open recruitment program is effective in securing diversity in job applicants. In this regard, 
NISTEP conducted a questionnaire survey examining how many universities have adopted an open 
recruitment process (See Fig. V-30). More and more universities have launched their open 
recruitment process in the 10 years from 1991 to 2000. This trend is particularly obvious among 
national universities, registering significant growth from some 30% in 1991 to over 60% in 2000. 
Private universities see a slower growth rate than national universities. Public universities are 
hiring a larger percentage of researchers under their open recruitment process, especially since 
1997. 
At the same time, NISTEP conducted another questionnaire survey about researchers’ 
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impression of their open recruitment process (See Fig. V-31). Some researchers suspect that the 
open recruitment program is not really “open” to job seekers. Many researchers suspect their 
recruitment process is not really “open” at their universities and public research institutes (35.0% 
of university researchers and 43.8% of researchers at public research institutes have such 
impressions). If including the respondents who “sometimes” suspect it, a much larger percentage 
of researchers (86.3% for university and 92.4% for public research institutes) have certain 
suspicions concerning their “open” recruitment process. As an overall trend, researchers at private 
enterprises generally do not think that way, since the answers “often” and “sometimes” stand at 
17.1% and 35.2%, respectively. 
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Sources: Material 4, “Mobility of University Faculties,” distributed at the Committee for Examining University Faculty 
Organizations (The Second Meeting), the subdivision on Universities of the Central Council for Education, December 
2003 
   MEXT, “Report on Basic Surveys of Schools,” its annual editions 
 






















Question: “Have you ever suspected the researcher recruitment 
process is not really open to applicants? (i.e., the newly-hired 






Often Sometimes Seldom No, I haven't. No answer
 
Source: NISTEP and MRI, “Questionnaires Survey Intended to Nurture Human Resources and Activate Research in Future 
(addressed to researchers),” from August to September 2004 
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[Utilization of Knowledge] 
   To realize a higher level of S&T activities in Japan and more effectively return the results to 
society, efforts are being made to reform systems for industry-academia-government cooperation 
and actively utilize R&D resources and potential in regional society. The following analyzes the 
results of these efforts. 
 
VI. Industry-Academia-Government Cooperation 
1. Policy Initiatives and Supportive Measures 
1.1 Policies for Industry-Academia-Government Cooperation 
Policies for promoting industry-academia-government cooperation include a joint research 
system, which was created in 1983, and systems for commissioned research and scholarship 
donations. In 1987, centers for joint research were established at national universities for 
promoting joint research, and a variety of policies for industry-academia-government cooperation 
were implemented in the form of TLO and intellectual property headquarters. 
For promoting university-initiated start-ups, Venture Business Laboratories were first 
established at national universities in 1995. In 2001, incubation facilities were established at 
national universities. In FY2004, national universities were transformed by national university 
corporations with larger authorities, by which they are expected to further encourage  
industry-academia-government corperation. 
 
Fig. VI-1: Main policies on Industry-Academia-Government Cooperation
- Joint research: research jointly conducted by company researchers(*1) and university faculty under a common project(FY1983－ )
- Commissioned research: Research publicly conducted by university faculty under the commission of a private company 
- Scholarship donations : Financial donation received for the purpose of scientific research or enhancing educational activities 
- Centers for joint research: Liaison offices at national universities established to coordinate and cooperate with industry 
- A measure allowing nationally-owned sites to be used at a low price to promote joint research
- Law promoting technology transfer from university to industry: Law that promotes patenting of university(*2) research results, as 
well as transferring them to industry (Promotion of TLO: enforced 1998) 
- Development of university intellectual property headquarters : Enhancement of a system targeted to strategically manage and use 
intellectual property at universities(43 selected cases as of July 2003) 
- Effective promotion of business-academia-government joint research (Matching funds) :A support system to promote joint 
research between industry and university sectors(*3) (FY 2002－ ) 
- Improvement of systems: Realization of multiple-year contracts capability (FY 2000－ ), Flexible operation capability by unifying 
account titles (FY 1998) 
- Supportive Plan for Creating, Protecting and Utilizing Intellectual Properties : Aiming at strategically acquiring/utilizing 
intellectual properties at universities and public research institutes, which provide “knowledge” to the society. (FY 2003) 
- The transformation of national universities into national university corporations (*4)(FY 2004) 
 
 
*1: In this context, “company” means private enterprise. 
*2: Includes universities, inter-university research institutes and national colleges of technology 
*3: Include universities, inter-university research institutes and technical colleges, national research institutes and IAI 
research institutes 
*4: Refers to national universities, inter-university research institutes and national colleges of technology, NIAD-UE 
(National Institution for Academic Degrees and University Evaluation) and Center for National University Finance and 
Management. 
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1.2 Major Policies to Promote University-Initiated Start-Ups 
 
Fig. VI-2: Major policies to promote university-initiated start-ups 
[1995] 
  - Establishment of Venture Business Laboratories (VBL): 45 universities as of March 2004. 
[1998] 
  - Utilization of nationally-owned aites at national universities at a low price became possible (A partial revision 
of the research exchange promotion law) 
[1999] 
  - Technology Transfer Facilitation Programs (Pre-venture projects& JST projects)(50 adopted cases 18 starting 
companies as of March 2004) 
[2000] 
  - Easing the regulation that prohibited national university faculty from holding a position in a private company 
[2001] 
  - Development of incubation facilities at national universities (total: 23 universities as of March 2004) 
[2002] 
  - Lending facilities at national universities to universities-initiated start-ups became possible 
  - Approval authority for national university(*) faculty to concurrently hold positions transferred to the head 
(MEXT minister) of the competent government bodies.(The authority is simultaneously entrusted to the head of 
universities.) 
  - Creation and Support Program for start-ups from universities (integrated with a JST project in FY2003 and with 
the pre-venture project in FY 2004; 13 projects approved for FY 2003) 
  - Subsidy program for practical application of industry-academic collaboration technology (29 projects approved 
as of March 2004; NEDO project) 
  - Grant for R&D for practical application utilizing the matching fund method (Matching Funds)(218 adopted 
cases as of March 2004; NEDO project) 
  - Program for supporting network formation and management of university-initiated start-ups (including 
dispatching specialists) (Japan Small and Medium Enterprise Cooperation) 
  - Coordinators for industry-academic-public sector cooperation (110 coordinators as of July 2004) 
[2003] 
  - Program for Creating/Fostering University-Initiated Start-ups (Japan Institute of Invention and Innovation) 
[2004] 
  - Allowing national universities to have own rules for faculty members’ side jobs together with the transformation 
into national university corporations 
 
*: “National university” in this context includes national universities, inter-university research institutes and national 
colleges of technology. 
 
1.3 Number of Center for Joint Research at National University 
In 1987, when the system for joint research was first established, there were 3 joint research 
centers at national universities for promoting joint research projects with the private sector. The 
number of joint research centers grew to 62 in FY2002. As university mergers in FY2003 have 
reduced the number of national universities from 100 to 87, the joint research centers have also 
decreased in number from 62 (62.0%) to 58 (66.7%). (See Fig. VI-3.) 
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*: In FY2003, university mergers reduced the number of national universities from 100 to 87. (The figure represents the data 
as of the end of March 31, 2004.) 
Source: MEXT data 
 
1.4 Establishing Offices for Industry-Academia Cooperation in Each Sector 
NISTEP conducted questionnairr surveys to universities ( note 1 ) , national research 
institutes ( note 2 )  and large private companies ( note 3 )  in order to collect information on their 
industry-academia  cooperation offices (Fig. VI-4). According to the survey results, national 
universities ( note 4 )  have joint research centers as well as other related divisions. 92.2% of national 
universities have their industry-academia cooperation offices, while a total of 93.5% have already 
set up or are planning to set up offices in charge of their industry-academia joint research projects. 
At public universities with a natural science department, 95.4% have already set up or are 
planning to set up an office responsible for industry-academia joint research projects. At private 
universities with natural science departments, 77.8% have already set up or are planning to set up 
such offices. Not many national research institutes have set up or are planning to set up their 
office in charge of industry-academia joint projects; this figure stands at 65%. 43.1% of large 
private companies have set up such offices. 
 
                             
( note 1)  National universities, inter-university research institutes, national colleges of technology 
( note 2)  National research institutes, IAI research institutes and special public institutions. 
( note 3)  Listed companies on the first sections of Tokyo Stock Exchange and/or Osaka Security Exchange.. 
(note 4)  National universities in this context refers to national universities, inter-university research institutes, national 
colleges of technology  
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Fig. VI-4: Offices for industry-academia cooperation in each sector 
already established under consideration none 
large companies 
National research institutes*3
Private universities with natural 
science departments
Private universities 

































Source:  Based on the responses to “Questionnaire Survey on Achievements of S&T Basic Plan (survey on policies related to 
industry-academia-government cooperation and regional innovation)” in May-July 2004 
 
1.5 Industry-Academia-Government Cooperation System and Environment Developed by 
Local Governments 
Local governments in Japan are also striving to promote industry-academia-government 
cooperation. While, Japan’s local governments only had 10 offices in charge of encouraging 
industry-academia-government cooperation and regional innovation up until FY1999, the number 
had increased to a total of 91 by FY2004. 
 
Fig. VI-5: Number of offices for industry-academia-government cooperation and regional innovation established 
by local governments 
First Plan Second Plan
cities (cumulative)*3 
ordinance-designated cities (cumulative) 
prefectures (cumulative)

























*: Cites with population over 50, 000 
Source:  Based on the responses to “Questionnaire Survey on Achievements of S&T Basic Plan (survey on policies related to 
industry-academia-government cooperation and regional innovation)” in May-July 2004 
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2. Joint Research 
2.1 The Number of Joint Researches between Universities and Private Companies 
Improved environments for industry-academia-government cooperation have been promoting 
industry-academia-government joint projects. As a token, Universities have also been increasing 
their joint research projects with the private sector. At national universities, the number of joint 
projects with private firms grew from some 1,000 in the Pre-1st Plan period to over 6,000 in 
FY2003. In addition, national research institutes, IAIs, private universities and public universities 
are also enjoying an increased number of joint research projects. 
 


























Sources: The data for national universities is calculated, using the source from MEXT HP and its “University-Industry 
Research Cooperation: A Status Report, 1983-2001,” March 2003 
Others data are based on the result from the questionnaires made by NISTEP and Mitsubishi Research Institute, Inc. 
(distributed in 2004) 
 
2.2 University Revenues from Private Company-Commissioned R&D and Joint Research 
This section examines university revenues from industry-commissioned R&D and joint 
research projects. National universities received ¥40.1 billion in FY1995, increasing to ¥57.2 
billion in FY2003. Joint research projects have been occupying an increased share from 3.7% in 
FY1995 to 22.0%, showing an increased percentage for industry-academia joint research activities 
in real terms (Fig. VI-7). 
Private universities had industry-funded revenues of ¥15.3 billion in FY1995, increasing to 
¥21.0 billion in FY2003. Their revenues from joint research projects have also been significantly 
rising from 1.3% in FY1995 to 10.0% in FY2003 (according to data from questionnaire surveys by 
NISTEP). 
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Fig. VI-7: Trends of revenues from private company-commissioned R&D and joint research 
National universities Private universities
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*: Note: “Cost of commissioned research” excludes costs for clinical research, trusted testing and pathological testing. 
“Others” include donations and expenses for clinical research. 
Source: Calculated by NISTEP, using the following data: 
    - MIC, “Report on Survey of Research and Development,” for the total budgets of R&D 
    - MEXT HP and the data collected by NISTEP, for joint research budgets at national universities 
    - Questionnaires made by NISTEP and Mitsubishi Research Institute, Inc. (distributed in 2004) 
 
2.3 Industry Prospects for Collaborative Research with Other Sectors in Japan and Abroad 
NISTEP conducted a questionnaire survey to collect information on the industry sector’s 
prospects for future industry-academia joint research projects (Fig. VI-8). According to the survey, 
more than 50% of respondent firms have seen an increase in joint research projects with Japanese 
universities. About 35% of companies have been increasing their commissioned research projects. 
On the other hand, some 10% of the respondent firms are planning to increase their scholarship 
donations. More than 60% of the respondent firms are not planning any joint research project with  
foreign entities, but over 20% of the firms intend to emphasize joint projects with foreign entities. 
Japan’s large companies ( note )  tend to work on joint research projects and commissioned 
research projects with Japanese as well as foreign universities. 
 
                             
(note)  Listed companies on the first sections of Tokyo Stock Exchange and/or Osaka Security Exchange. 
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Fig. VI-8: Industry prospects for collaborative research with other sectors in Japan and abroad  
(for next five years: responses from large companies) 
Commissioned donations for foreign universities
Commissioned  research for domestic universities
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Source: Questionnaires made by NESTEP and Mitsubishi Research Institute, Inc. (distributed in 2004) 
 
2.4 Ratio of Industry Funding in University R&D budgets 
This section describes international comparison on industry funding as a percentage of 
overall university R&D budgets (Fig. VI-9). In Japan, industry funding only accounts for barely 
more than 2% of the university R&D budgets ( note ) , standing at a much smaller percentage than 
Germany (over 12%), the U.K. and U.S. When excluding labor costs from R&D budgets based on 
the U.S. calculation formula, Japan’s industry funding also exceeds 7% of the R&D budgets, 
standing at almost the same level as the U.K. and U.S. 
 
                             
(note)  R&D expenditures in this context mean “R&D expenditures used internally” in MIC, “Report on Survey of Research 
and Development.” 
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Fig. VI-9: Trend in ratio of university R&D budgets funded by industry 
100 Million Yen
Japan
Japan (Calculated by 













































the US method 2*3)





















































*1: R&D budgets in Japan’s universities include half of labor costs for those who are involved both in education and R&D, 
which are excluded in the U.S. calculation method here. R&D budgets for humanities and social sciences are excluded. 
*2: One fourth of labor costs for those who are involved both in education and R&D are included, assuming that US 
university R&D budgets include faculty labor costs for three months. R&D budgets for humanities and social nces are 
excluded. 
Sources：<Japan> MIC, “Survey of Research and Development” 
    <U.S.> NSF, “National Patterns of R&D Resources 2002 Data Update” and NSF, “InfoBrief NSF04-307” 
    <Germany> Bundesministerium für Bildung und Forschung，“Bundesbericht Forschung 2004” 
    <France> OECD, “Research & Development Statistics 2003/1” 
    <U.K. OECD, “Research & Development Statistics 2003/1” and National Statistics website:  
    www.statistics.gov.uk Crown copyright material is reproduced with the permission of the Controller of HMSO 
 
3. Collaborative Graduate Study Programs 
3.1 Number of Collaborative Graduate Study Programs 
This section looks at collaborative-type graduate study programs in the context of 
research/education activities at universities (Fig. VI-10). “Collaborative graduate study program” 
means a graduate school program that uses advanced facilities or human resources at national or 
private research institutes. More and more graduate schools at national universities are using such 
collaborative graduate study programs. At national universities, their number has been 
significantly increasing from about 20 in FY1995 to more than 120 as of FY2003. 
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*: Some universities provide more than one collaborative-type graduate school program. 
*: The data represent the figures as of May 1 each year. 
Source: MEXT, “FY2004 White Paper on Science and Technology,” 2004 
 
3.2 Ratio of Joint-Authored Papers by Industry and Other Sectors 
Looking at the percentage of joint-authored papers by corporate and university authors, Japan 
has been seeing an increase in industry-academia collaborative projects. In papers written by 
corporate authors, the joint-authorship with university authors has been controlling an increased 
percentage from less than 40% in 1991 to more than 50% (53%) in 2001. 
In the U.S., although the targeted fiscal years are different, the share of joint-authored papers 
by company and university authors was over 40% in 1999. Thus, Japan stands at almost the same 
level as U.S in this regard. 
 
Fig. VI-11: Ratio of joint-authored papers by industry and other sectors in Japan and U.S. 
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Sources: (Japan) Prepared by NISTEP using the CD-ROM version of SCI 
(U.S.) NSF, “Science & Engineering Indicators: 2002” 
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4. Intellectual Cooperation 
4.1 Trend in Science Linkage in U.S. Patents 
To identify the extent to which universities or public research institutes are yielding 
commercially feasible research outcomes, this section analyzes science linkage in U.S. patents. 
“Science linkage” means the number of scientific papers cited in a patent. 
As for all technology areas, if a U.S. citizen is an inventor, the inventor cites three scientific 
papers on average when applying for a U.S. patent. On the other hand, Japan’s science linkage in 
U.S. patents stands at about 0.5. EU’s science linkage registers midway between U.S. and Japan, 
standing at 1.5 on average. 
Even in Life sciences where science linkage is strongest, the science linkage in U.S. stands at 
about 12, registering the highest level. EU recently saw a higher science linkage level, standing at 
around 6 scientific papers cited per single patent. Japan’s science linkage is still hovering low at 
around 3 in 2003.  
 
Fig. VI-12: Trend in science linkage in U.S. patents 























































*: "Science linkage" is the number of cited scientific papers in the U.S. patent examination reports per registered patent. It 
indicates a frequency of the use of scientific knowledge among patents. 
Source: CHI Research Inc. “International Technology Indicators 1980-2003” 
 
4.2 Analysis on Linkage between U.S. Top 500 Patents and Scientific Papers 
To collect further information on the science linkage and the relationship between patents and 
scientific papers, NISTEP has analyzed scientific papers cited in the U.S. top 500 patents as well 
as the top 500 patents invented by Japanese, aiming at identifying the authors’ nationalities for 
these scientific papers. (See Fig VI-13.) 
In the U.S. top 500 patents (i.e., the most frequently cited 500 U.S. patents), U.S. scientific 
papers enjoy the largest citation frequency, followed by U.K., Japanese and German papers in 
descending order. U.S. inventors account for a very large percentage in terms of citation frequency 
for all nations shown in Fig. VI-13. 
In the top 500 patents invented by Japanese, U.S. scientific papers see the largest citation 
frequency, followed by German and Japanese papers. 
U.K. scientific papers register a high-level citation frequency in the U.S. top 500 patents, but 
suffer a low citation level in the top 500 patents invented by Japanese. For this reason, U.K. is 
included in “Other countries” in Fig. VI-13.  
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Source: Calculated by NISTEP, using CHI Research Inc., “Top Cited Patent Data Files for NISTEP (2004)” 
 
4.3 Share of SCI Papers Cited by U.S. Top 500 Patents in Each Country 
This section analyzes science linkage in each technology area (Fig. VI-14). In life sciences,  
U.S. papers occupy 62.5% in terms of citation frequency for the U.S. top 500 patents, followed by 
U.K., Japanese and German papers. In the top 500 patents invented by Japanese, U.S. papers 
account for the largest percentage at 44.8%, followed by Japanese papers (25%). U.K. papers are 
not cited in the top 500 patents invented by Japanese. German papers see a high citation frequency 
in the “all areas” category, but they suffer a small citation frequency (3.1%) in life sciences. On 
the other hand, French papers see low citation frequency in the “all areas” category, but enjoy a 
higher citation frequency (12.5%) in life sciences. 
In nanotechnology/materials, U.S. papers register the highest percentage at 55.2% in citation 
frequency for the U.S. top 500 patents, followed by Japanese papers (13.5%). Japan enjoys a 
larger percentage in nanotechnology/materials than in life sciences. This suggests a lot of 
inventors in the world are citing Japanese papers in their patents. In the top 500 patents invented 
by Japanese, U.S. papers control the largest percentage at 46.7%, followed by German papers 
(18.7%) and Japanese papers (17.0%). 
In ICT, U.S. papers account for the largest share at 55.6% in terms of citation frequency for 
the U.S. top 500 patents, followed by Japanese papers (12.4%). Like nanotechnology/materials, 
many inventors in the worlds cite Japanese papers on ICT. German papers control the third largest 
share at 4.1%. In the top 500 patents invented by Japanese, U.S. papers occupy the largest citation 
frequency but register a relatively smaller share at 39.1%. Like nanotechnology/materials, German 
papers account for the 2nd largest share at 24.3%, followed by Japanese papers (21.7%). 
Based on the viewpoints stated above, Japanese papers in life sciences are frequently cited by 
Japanese inventors but they suffer a low citation frequency in the international arena. In 
nanotechnology/materials and ICT, Japanese papers are popular among foreign inventors. In ICT, 
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more than 20% of Japanese inventors cite Japanese papers. In nanotechnology/materials and ICT, 
Japanese inventors prefer to cite German papers. 
 
 - 129 -
Fig. VI-14: Share of SCI papers cited in U.S. top 500 patents in each country 
(1) Papers cited by life sciences 
related patents
(2) Papers cited by nanotechnology 
and materials related patents
(3) Papers cited by Information 






















0% 10% 20% 30% 40% 50% 60% 70%













0% 10% 20% 30% 40% 50% 60% 70%







0% 10% 20% 30% 40% 50% 60% 70%







0% 10% 20% 30% 40% 50% 60% 70%







0% 10% 20% 30% 40% 50% 60% 70%





















































Source: Calculated by NISTEP, using “Top Cited Patent Data Files for NISTEP (2004)” 
 
4.4 Numbers of Japanese Nobel Prize Winners’ Registered Patents and Published Papers 
This section examines Japanese Nobel Prize winners to identify the relationship between 
high-quality scientific papers and patents. According to our analysis of seven Japanese Novel 
Prize winners, except for Drs. Hideki Yukawa and Shinichiro Tomonaga, all of the seven Novel 
Prize winners except for Dr. Masatoshi Koshiba have patents as well as published papers. Dr. 
Ryoji Noyori is the most active in writing papers and applying for patents. The SCI database has 
288 entries about his essays, while JOIS in Japan also registers 383 entries on his papers. He also 
owns 109 patents in Japan and 42 patents in the U.S. (See Fig. VI-16.) 
 















































Source: The data on published papers come from JOIS （an S&T document search service provided by JST）and Science 
Citation Index (CD Edition 1980-2003 annual versions) 
The data on patents are collected by NISTEP, using the Japan Patent Office “Nobel Prize and Patents (2002 edition).” 
For more information, see the website: http://www.jpo.go.jp/seido/rekishi/nobel_prize_patent.htm. 
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Source: Same as Fig. VI-15. 
 
4.5 Application of Top 10% Frequently-Cited Papers 
As mentioned above, Nobel Prize winners in Japan are also patent owners in most cases. 
NISTEP conducted a questionnaire survey on the authors of the top 10% papers to confirm the 
relationship between top Japanese researchers’ S&T papers and patent application practices (Fig. 
VI-17). According to the NISTEP survey, almost a quarter (23.4%) of authors said they or their 
research partner have applied for patents as an inventor. 13.4% of authors said their papers were 
put to practical use, while 31.1% said their papers had some spillover effects in terms of 
commercial applications. 
2.5% of the respondents said a third party has applied for a patent as an inventor, using their 
papers. In addition, 37.0% chose the answer option “Not related to technological application at 
this stage.” For this type of paper, it is necessary to seek opportunities for commercial application. 
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0% 5% 10% 15% 20% 25% 30% 35% 40%
Application of patents by the said person/research 
cooperator as an inventor
Application of patents by the third person as an 
inventor
Cited as patent applications/judgment report
in Japan and abroad
Relevant to technological application
Spill-over effect on applied field
Not related to technological 
application at this stage
No response
Ratio of  response (multiple response) 　（n=846）
 
Source: NISTEP, “Survey on Achievements of S&T Policy and R&D Benchmark Observed by Top Researchers,” conducted 
between October and December, 2004 
 
5. Technology Transfer and Spin-Off 
5.1 Japanese version of Bayh Dole Act 
This section analyzes the extent to which the Japanese version of the Bayh Dole Act enhances 
technology transfer (Figs. VI-18 and 19). The Japanese version of this act allows patent ownership 
for researchers, even if their invention comes from a government-commissioned research project. 
In FY2001, research projects under the Japanese Bayh Dole Act saw an increased percentage in 
the government-commissioned research projects, increasing from 56.7% in FY2001 to 94.2% in 
FY2003. More and more corporate inventors now obtain a patent for their inventions in research 
projects financed with government budget funds. 
 
Fig. VI-18: Trends in technology transfer 
Percentage of applicable projects for the Japanese Bayh Dole Act: 56.7% in FY2001 →　94.2% in FY2003Achievements
Japanese version of the Bayh Dole ActPolicy initiatives
Enhancing the inventor’s ownership of research outcomes, including patentQuantitative goal
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*: The data represents the sum of “research projects directly commissioned” from the central government and “research 
projects indirectly commissioned” via IAIs or special public institutes that receive subsidies from the central 
government.. 
*: “Japanese Bayh Dole Act-applied commissioned projects” also include research projects that grant IPR (intellectual 
property right) ownership to inventors even if they fall outside the Japanese-version of the Bayh Dole Act. Examples of 
such projects include research projects consigned to national universities. 
Sources: Documents provided by METI at IPR Expert Committee, CSTP. The data for FY2003 came from METI documents 
submitted to Secretariat of Intellectual Property Strategy Headquarters, Cabinet Secretariat 
Original data: Prepared by METI, using data from other ministries and agencies 
 
5.2 International Comparison of Technology Transfer 
Universities sometimes grant patent licenses when providing their technologies to the 
industrial sector (Fig. VI-20). The number of patent licenses in Japan has been steadily increasing 
from 236 in FY2001 to 531 in FY2003. In addition, royalty income increased to ¥550 million in 
FY2003, compared with ¥300 million in FY2001. However, Japan still suffers much lower levels 
in terms of patent licenses and royalty income than the U.S. and U.K. 
This performance gap is mainly for the following reasons: 1) Ownership of 
university-originated research outcomes usually belongs to the researchers in person, and 
insufficient data are available for the overall trend in technology transfer; 2) the figures above 
only represent data on technology transfers through TLOs (Technology Licensing Offices); and 3) 
Japan has a very short history in systematic technology transfer through TLO. 
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Fig. VI-20: International comparison of technology transfer 
　　 Licenses / Patent Applications　　LicensesUK royalty (1 billion yen)
Licenses / Patent Applications　　 LicensesUS royalty (1 billion yen)














































































*: Royalty incomes in the US and the UK were converted by PPPs into JPY. 
Sources: <Japan>: METI  
    <US>: “AUTM Licensing Survey” 
    <U.K.> Science & innovation investment framework 2004-2014､Higher education-business and community interaction 
survey 2002-03 
 
5.3 Creation of University-Initiated Start-Ups 
This section examines university ( note) -initiated start-ups and public research 
institutes-initiated start-ups (Figs. VI-21 and 22). 
The number of university-initiated start-ups increased rapidly since the end of the 1990s. In 
particular, after 2000, university-initiated start-ups have been created at a pace exceeding 100 
each year. As a total, 916 university-initiated start-ups have been created as of August 2004. 
Breaking down these start-ups by area, the largest number was in ICT, at 25%, followed by 
Life sciences (22%). In the 4 priority areas, nanotechnology & materials register 8%, while 
environment stands at 5%. Electronics/machinery does not belong to the 4 priority areas, but it 
does have some impact on nanotechnology/materials. Electronics/machinery accounts for 11%. 
 
                             
(note)  Universities, inter-university research institutes and technical colleges 
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Fig. VI-21: Trend in number of university-initiated startups 
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*: Companies total is 916 as of August of 2004 
Source: Calculated by NISTEP based on “Research Results of University-Initiated Start-Ups,” FY2004 (Press release by 
University of Tsukuba in November of 2004) 
 



















*: Companies total is 916 as of August of 2004 
Source: Same as Fig. VI-21. 
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5.4 Creating Start-Ups Derived from Public Research Institutes 
Since 2001 in the 2nd Plan period, start-ups derived from a public research institutes have 
been increasing, with about 15 start-up firms founded every year since 2001. The total number of 
such start-ups stood at 80 as of August 2004. 
Unlike university-initiated startups, life science start-ups account for 35% in this category 
and register the largest percentage, followed by nanotechnology/materials start-ups (19%) and 
electronics/machinery start-ups (15%). ICT-related start-ups control the largest percentage in 
university-initiated start-ups, but they see the fourth largest share in public research 
institute-related new businesses, standing at 13%. Environment belongs to the 4 priority areas, but 
environment-related start-ups only occupy a small percentage at 4%. 
 











number of establishment in each year 2 2 6 4 8 17 15 17
(1) (5) (3) (4)
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*: 80 start-ups in total calculated in August 2004 
Source: Calculated by NISTEP based on “Research Results of University-Initiated Start-Ups,” FY2004 (Press release by 
University of Tsukuba in November of 2004) 
 



















*: 80 start-ups in total calculated in August 2004 
Source: Same as Fig. VI-23. 
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5.5 International Comparison of Technology Transfer Process 
This section presents an international comparison of industry-academia-government 
cooperation. As for comparison between the U.S. and Japan, the U.S. invests ¥5.4 trillion in 
university R&D activities, while Japan invests ¥3.3 trillion. In this sense, the U.S. invests 1.6 
times as much in R&D activities as Japan. In the U.S., 6,509 patent applications are filed, 
compared with 1,608 in Japan, suggesting a larger gap between these two nations (3.9 times as 
many as Japan’s level). In patent licenses, the U.S. stands at 3,739, or seven times as many as 
Japan (531 patent licenses). In loyalty income, the U.S. receives ¥145.2 billion, or 264 times as 
much as Japan (¥550 million). 
As for comparison between the U.K. and Japan, the U.K. invests ¥1.0 trillion in university 
R&D activities, standing at a third of Japan’s level (¥3.3 trillion). U.K. patent applications register 
only 60% of Japan’s level, but enjoy 1.4 times as many patent licenses as Japan. In terms of 
royalty income, the U.K. receives 16 times as much as Japan. Therefore, although Japan has 
reached a relatively high level in terms of patent applications and licenses, but Japan’s patents are 
not still yielding significant royalty income. 
In terms of university-initiated start-ups, the U.S. has 4,320 start-ups, or more than 4 times as 
many as Japan (total 916 ventures). Japan has 9 start-ups that have undergone IPO, while the U.S. 
has some 50 start-ups that have gone public. As for university-initiated start-ups undergoing IPO, 
the U.S. has almost 6 times as many start-ups as Japan. 
 
Fig. VI-25: International comparison of university-industry technology transfer process 
Research Investment
in Univ.


















(I ,  etc.)
Royalty Incomeo lt  I c e
- US:  5.4Trillion Yen ($37B; FY2002)
-UK:  1.0Trillion Yen (£4413M; FY2002)
-JPN: 3.3Trillion Yen (FY2002)
- US:   6,509(FY2002)
-UK:     967(FY2001) 
-JPN: 1,680(FY2003)
- US*: 4,320 Companies (Total; FY2002), 364 (FY2002)
- UK: 945 (Total; FY2002), 197 (FY2002) 
- JPN: 916 (Total; 2004/8), 179 (2003)
- US  IPO: approx. 50 companies
M&A: approx. 320 companies (as of 2002, source:    
“Venture Economics”)
- UK   IPO and M&A etc. :5  companies (as of 2002)
- JPN IPO: 9companies  (as of January 2005) 
-US: 3,739 (equivalent to 57% of Pat. application;FY2002)
-UK: 758 (FY2002) (64% of Pat.application;FY2001)
-JPN: 531 (32% of Pat.application;FY2003)
-US: 145Billion Yen ($998M;FY2002)
-UK: 8.56Billion Yen (£ 37M;FY2002) 





Univ. Start-upsiv. t rt- s
 
*: Regarding comparison of R&D budgets, note that handling of labor costs differs among Japan, US and UK. 
Sources: Prepared by NISTEP based on the date below. Foreign currencies were converted by PPP. 
    <Japan> MEXT, METI [Patent & licensing data: those managed only through TLO, excluding state patent] 
    <U.S.> Licensing Survey 2002 (AUTM) etc [*: US+Canada, covering HEIs, Public institutes and Education hospitals] 
    <U.K.> Higher education-business and community interaction survey 2002-03 (HEFCs), Gross Domestic Expenditure 
on Research and Development (ONS) 
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VII. Regional Innovation 
1. Policy Packages and Structural Adjustment 
1.1 National Government Policies for Regional Innovation 
As national government policies/systems to promote innovation at the regional level, the 
former Science and Technology Agency created a Project for Promoting Research Exchanges 
between Regions during the Pre-1st Plan Period (called the Regional Science Promotion Program 
from the 1st Plan period onward). A joint research project called Collaboration of Regional 
Entities for the Advancement of Technological Excellence and a project called Innovation Plazas 
(JST) were also carried out during the 1st Plan. Projects during the 2nd Plan include knowledge 
Cluster Initiative and Technology and Advanced Research in Evolutional Area (CITY AREA). 
The former Ministry of Education (predecessor of MEXT) created the Venture Business 
Laboratories program and Program for Promoting Industry-Academia Joint Research, among 
others. 
As projects implemented by the Ministry of Economy, Trade and Industry (METI), the 
Program for Developing Technology and Research in Specific Regions was carried out in the form 
of a regional consortium system beginning in the 1st Plan, and in the form of the Industrial Cluster 
Plan. 
 
Fig. VII-1: National government policies and systems to promote regional innovation 
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 year












Ministry of  Environment
Ministry of Internal Affairs and Communications :MIC
(cross-sectional measures)
Project　for promoting research Science Promotion Program in Region
Collaboration of Regional Entities for the Advancement of Technological Excellence  
Knowledge Cluster Initiative
Establishment of centers for cooperative research at national universities(1987～)
Regional Development for frontier research (RIKEN)
Regional cooperative research and development project (JAMSTEC)） Research and development of costal environment and their utilization (JAMSTEC) 
Science and Technology Program in Advanced Region
Program for developing technology and research
in specific regions by Agency 
of Industrial Science and technology 
Regional consortium (AIST)Program for developing technology and research in specific 
region (regional consortiums includes)
Special R&D for Pollution Control
Promotion of biotechnology R&D in region
Program for government and private joint research 
Joint research with local government agriculture laboratories
Promotion of advanced technology collaboration research Research Project for Utilizing Advanced Technologies in Agriculture, 
Forestry and Fishers  
Industrial Cluster Project 
Establishment of Venture Business Laboratory
Innovation Plazas (JST)
Academic Frontier Promotion Program (private universities)
Development of research infrastructure for start-up(2000～2001)→
Program for promoting industry academia joint research (2002～)(private)
Program for technology transfer of specific university (approved TLOs)
Pre-First Plan 　　 First Plan 　　　　 Second Plan
Program for strategic R&D promotion in ICT
(Support for R&D program vitalizing regions initiated in 2004.)
Special Zone for Structural Reform
　(37 zones concerning industry-academia-collaboration,
among 327 accredited zone plans)
Technology and Advanced Research in Evolutional Area (CITY AREA)
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1.2 Local Government S&T Policies
Local governments have also created systems to promote science and technology. For 
example, although only two or three prefectures established general principles and basic plans in 
the Pre-1st Plan period, a steadily increasing trend can be seen during the 1st Plan, with 6 
prefectures adopting such policies in 1996, 7 in 1997, and 14 in 1998. The strong progress of these 
policies is evident in the cumulative number. 
Progress has also been made in establishing dedicated offices and conferences. As of 2000, 
15 prefecture-level governments had established total promotion systems for S&T, including all of 
(1) dedicated offices, (2) conferences, (3) advisory councils, and (4) general principles. 
 
Fig. VII -2: Progress in implementation of S&T policies by local governments 
(a) Status of complete S&T promotion systems by prefecture-level governments (as of Sept.2000) 
0   (2 )
1   (6 )
2   ( 1 1 )
3   ( 1 3 )
4   ( 1 5 )
（ *1 , *2 ）
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*1: In (a), the numbers 0-4 show the number of policies implemented by each prefecture. (Object policies are establishment of 
dedicated office, conference, advisory council, and general principles/basic plan.) Numbers in parentheses indicate the 
number of prefectures. For example, "4 (15)" means that in each category, 15 prefectures have implemented all four 
policies.  
*2: The two prefectures with 0 implementation (Nagano, Oita) established promotion guidelines after the date of this 
information. 
Source: NISTEP, "Study on Regional Science and Technology Promotion Policies (5th Survey) " (NISTEP Report No.70), 
July 2001 
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2. Promotion of Regional Innovation 
2.1 Composite Indicators Measuring Regional S&T Activities towards Innovation 
NISTEP has launched a new indicator to comprehensively assess regional innovation efforts 
at the central government level as well as efforts to promote S&T at local government level. In 
concrete terms, the “Composite Indicators  Measuring Regional S&T Activities towards 
Innovation” (hereinafter, referred to as “Regional Composite Indicator”) consists of four 
component indicators (i.e., input indicators, infrastructure indicators, output indicators and impact 
indicators) and represents the aggregate score based on principal component analysis of these four 
component indicators. 
Input indicators include “research expenses at public research institutes,” “budget allocated 
for regional cluster programs by the central government” and “competitive research funds.” 
Infrastructure indicators are the “number of scientists,” “number of engineers,” “number of 
private institutes” and “number of public research institutes.” Output indicators include the 
“number of joint researches conducted in universities ( note 1 ) ,” “number of papers,” “number of 
inventors for patent applications” and “number of newly registered plant varieties.” Impact 
indicators consist of “gross value-added amount,” the “number of university ( note 2 ) -initiated 
start-up companies,” “number of companies exited from incubators” and “number of companies 
accredited by law to promote SMEs’ innovative activities.” 
 
Fig. VII-3: Regional S&T Innovation Composite Indicators 
Output indicators
Number of inventors 
for patent applications
Number of joint 
research conducted in 
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Source: NISTEP, “Study on Systematization of Regional S&T Indicators,” 2005 
 
                             
(note 1)  Universities, inter-university research institutes, and national colleges of technology 
(note 2)  Universities, inter-university research institutes and technical colleges 
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2.2 Analysis by District 
Although Tokyo represents an independent district for this analysis, other districts include 
multiple prefectures. By dividing Japan into 10 districts, this section analyzes the time-series 
trend in principal component scores (Fig. VII-4). 
Among the principal component indicators, output indicators show the largest percentage 
(32.3%). In particular, the number of papers occupies a very large percentage. Infrastructure 
indicators account for the second largest percentage at 26.6% (8.6% for “number of private 
institutes” and 8.2% for the “number of engineers”). Subsequently, impact indicators register the 
third largest percentage at 25.4%, while input indicators occupy a relatively smaller percentage at 
15.6%. 
According to the principal component analysis, the Tokyo and Kansai districts have been 
showing rapid growth since the late 1990s. Other districts also indicate rapid growth in their 
regional innovation level since the mid 1990s. The Kanto district stands at the highest level, 
followed by the Tokyo, Tokai and Kyushu/Okinawa districts in descending order. 
 



























1 Tokyo district (  2  ) 5
2 Kansai district (  3  ) 2
3 Kanto district (  1  ) 1
4 Kyushu / Okinawa district (  5  ) 4
5 Tokai district (  4  ) 3
6 Tohoku district (  6  ) 6
7 Chugoku district (  7  ) 8
8 Hokuriku / Shin-etsu district (  8  ) 7
9 Hokkaido district (  9  ) 9









2.3 Increase in Each Indicator 
The radar charts in Fig VII-5 illustrate the regional innovation level in each district and 
compare the input indicators, infrastructure indicators, output indicators and impact indicators 
with the FY1990 level (the FY 1990 level set at 1.0). All the districts enjoy a higher level in the 
2nd Plan period (Fy2001-2001) than in the Pre-1st Plan period (FY1991-1995). However, 
infrastructure indicators have experienced almost no growth in all districts; while conversely, 
input indicators show significant growth in all districts. In particular, the Kansai district enjoys 
significant growth, standing at 1.6 times as much as the FY1990 level. Output indicators show 
improvements in all districts from the FY1990 level. The Tokyo district sees output indicators 1.4 
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times as high as the FY1990 level, while other districts also enjoy output indicators 1.2-1.4 times 
as large as the FY1990 level. In terms of impact indicators, the Tokyo district shows significant 
growth, while the Kansai district also exceeds 1.6. The Kanto district sees its impact indicators 1.4 
times as large as the FY1990 level, while Kyushu/Okinawa district also enjoys a similar level of 
growth, approaching the national average. 
From the aforementioned perspectives, the infrastructure indicators have no regional gap. 
Neither do input and output indicators have any significant regional gap. On the other hand, a 
significant regional gap exists in the impact indicators. 
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2.4 Cross Analysis between Regional Innovation Policies and Composite Indicators
This section analyzes the impacts of MEXT’s Knowledge Cluster Initiative and JST’s 
regional programs by using Regional Composite Indicators. Before the Pre-1st Plan period, 
there was already a gap between the national average and districts covered by MEXT’s  
Knowledge Cluster Initiative or JST’s regional program, but this gap expands in the 2nd Plan 
period (FY2001-2002). There is also a gap in the growth rate between the project districts and 
those without a project. This growth rate gap is statistically significant. 
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*: There is a statistically significant gap in the growth rate between the districts covered by regional programs and those 
without a regional program. (5% significant level: t-test). 
*: “Project district” means a district covered by a “Locally Cooperative Research Project” or a district covered by both a 
“Project for Encouraging R&D in Prioritized Areas (network formation-type)” and a “Project for Encouraging R&D in 
Prioritized Areas (research outcome-oriented type).” 
 
2.5 Ratio of Successful Innovation by District 
According to data in “Statistics on Innovation in Japan,” the successful innovation ratio for 
each district is as follows. “Successful innovation ratio” means the innovative private enterprises 
as a percentage of overall private firms in the same district (see Fig. VII-7). The Tokyo district 
enjoys the highest successful innovation ratio (22.7%), followed by the Hokuriku and Shin-etsu 
districts (25.7%) and the Kansai district (24.1%). The successful innovation ratio for the Tokai, 
Kanto and Hokkaido districts also stand at a higher level than the national average. 
The Tokyo and Kansai districts enjoy significant improvement in their impact indicators, but 
the Hokuriku/Shin-etsu district suffers stagnation in its impact indicators, which stand at just 1.2 
times the FY1990 level. This is probably because the Hokuriku/Shin-etsu district does not have 
many private enterprises covered by the project, although the root cause remains uncertain. 
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Fig. VII-7: Ratio of successful innovation by district 











Source: NISTEP Research Material No.110 “Statistics on Innovation in Japan: Report on the J-NIS 2003,” December 2004 
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[Relationship with Society] 
 
VIII. Communication and Ethical Relationships between S&T and Society 
1. Channels between S&T and Society 
Scientists should actively provide information to encourage S&T literacy among Japanese citizens at large. 
According to the Cabinet Office’s opinion poll, more than half of the respondents think “most people will 
understand S&T information if experts successfully provide it in an understandable manner.” (In this opinion poll, 
27.0% of respondents chose the answer “Yes, I do,” while 25.5% selected “I sometimes think that way.”)  
The survey question “Do you have a lot of opportunities and occasions to acquire S&T information?” 
provides a different perspective. In response to this survey question, 5.8% of the respondents chose “Yes, I do,” 
while 11.8% selected the option “I sometimes think that way.” This means only a small percentage (total: 17.6%) 
of the respondents provided an affirmative answer. 
On the other hand, 50 national research institutes (91% of the total 55) are working on S&T information 
disclosure as their daily task. However, further efforts are considered necessary in order to raise public awareness 
and ensure that Japanese citizens have sufficient access to S&T information. 
 
Fig. VIII-1: Public opinions on S&T information provided by scientists or engineers 




















そう思う どちらかというとそう思う どちらともいえない わからない あまりそう思わない そう思わない
Do you think most people will understand 
S&T knowledge if experts successfully 
provide S&T information in an 
understandable manner?
Do you have a lot of opportunities and 
occasions for acquiring S&T information?
Yes, I do. I sometimes think 
in that way.
It is difficult to answer. It is difficult to answer. I don’t think so 
very much.
I don’t think so.
 
*: 2,084 respondents 
Source: The Cabinet Office, “Opinion Poll on S&T and Society,” February 2004 
 
2. Ethical Education for Researchers and Engineers 
In terms of ethics among researchers and engineers, NISTEP did some research on university education 
program about technology ethics. 
The survey covers universities that provide educational programs on civil engineering or electronics. 
According to the survey results, 55.6% of the respondents said they provide a lecture on technology ethics. Of 
this 55.6% of respondents, 32.3% said they provide it as a mandatory subject. If we include the respondents that 
provide it as a compulsory elective class, more than half (51.7%) of the respondents designate it as a mandatory 
course. This means technology ethics education is becoming popular at university level. 
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Fig. VIII-2: Ethical education for researchers and engineers
 (a) Do you have a lecture on technology ethics ? (b) If you have a lecture on technology ethics (i.e., 55.6% in the left chart),  
















Elective, but necessary to 
take a certain number of 
credits to meet requirements
19.4%
 
*: As the respondents are cooperative in this questionnaire, they would have a tendency to be interested in technology ethics. In this sense, the 
questionnaire survey results may not represent a general tendency at university level, as pointed out in the survey report. 
*: “Elective, but it is necessary to take a certain number of credits to meet requirements” is an elective lecture, but it belongs to the category for which 
students must acquire a certain number of credits. 
*: NISTEP sent out the questionnaires to 177 departments at national, public and private universities. NISTEP chose those university departments with 
“civil engineering” or “electronics” in their department name. 57 curriculum-planning officers kindly provided their answers to NISTEP. 
Source: Study Research Report (financed with Special Coordination Funds for Promoting Science and Technology), “Study Research on S&T Ethics 
Education Systems,” March 2004 
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IX. S&T Contribution to Economy, Society and Lives of the People 
1. Impacts by field 
In evaluating the socio-economic impact of science and technology, this chapter focuses on 
technology as the product of research and development. In the following, the impacts ( note )  of 
technology on the Japanese economy, society, and national lifestyle and the contribution of public 
support in Japan in the process of realizing those impacts are analyzed. 
As technologies, this Study examines the 8 priority areas identified in the 2nd Plan (i.e., life 
sciences, ICT, the environment, nanotechnology/materials, energy, manufacturing technology, 
social infrastructure and frontiers). However, because many of the technologies being supported 
with public funds under the Basic Plan have not reached the stage of concrete impacts, the objects 
of the impact analysis in this Study were expanded to include technologies before the Basic Plans. 
In selecting the technologies, the following two categories were considered. 
○ Technologies which were developed over approximately the last 10 years and have current 
impacts (Current technologies) 
○ Technologies which are expected to have impacts in approximately the next 10 years (Future 
technologies) 
As for the current technologies, the public R&D activities or supportive measures before the 1st 
Plan period would play important roles. On the other hand, the public R&D activities or 
supportive measures since the 1st Plan period would have significant impacts on the latter. 
In conducting this study, the opinions of experts were solicited, referring to the technological 
issues in Technology Forecast Studies No. 1 - 7, and approximately 40 technologies in each area 
(20 current technologies, 20 future technologies) were extracted. A questionnaire survey was 
conducted, mainly of persons involved in technology in industry, regarding the impacts of these 
technologies as well as contribution of public R&D and supportive measures. The results were 
compiled to obtain a cross-sectional understanding of the distinctive features of each field (i.e., 
impact questionnaire survey). 
Next, referring to the above-mentioned questionnaires, distinctive technologies were selected 
for case studies, and concrete technical trends, the content of public support for R&D, and the 
concrete impacts of the technology on the economy, society, and national lifestyle were analyzed 
for each technology based on a survey of the literature and interviews with related persons (i.e., 
Case analysis). 
 
1.1 Impacts of Each Priority Area on Economy, Society and Lives of the People 
Fig. IX-1 illustrates the results of the impact questionnaire survey. This survey revealed that, 
among current technologies, ICT has had the largest impact, followed by the Nanotechnology & 
materials, Environment, and Life sciences. 
Among future technologies, ICT had the largest impact. However, Nanotechnology & 
materials, Life sciences, and the Environment will also have increasing impacts, and the 
differences among these 4 technology areas will diminish. 
Comparing current and future technologies in each field, the impact of ICT will become 
relatively smaller, while the impacts of the Life sciences will be fairly large in the future. The 
                             
(note) If R&D activities successfully yield new technology, and the new technology is incorporated in products or services, 
then the new technology will surely have a variety of impacts on economy, society and people’s lifestyle. This report calls it 
“impact.” 
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questionnaire survey also showed that Energy and Manufacturing technology will have stronger 
impacts in the future. 
It should be noted that the results of this questionnaire survey evaluated the impacts of the 
technologies identified in each field, with particular attention to a period of 10 years in the past or 
10 years in the future, and not the impact of the field itself. For example, nuclear fusion will 
undoubtedly have a large impact if a practical technology can be realized, but it is not included in 
this survey because development is expected to require more than 10 years. 
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Current technology: Technology that has already impacted through the development in the past 10 years or so. 
Future technology: Technology expected to make an impact in the next 10 years or so. 
 
Source: NISTEP and MRI. ”Questionnaire Survey on S&T Impact on Economy, Society and Lives of the people” 2003 
 
1.2 Technologies subject to Case Study 
To figure out technology impacts and understand how much public R&D/supportive measures 
have contributed to the impact generation process, NISTEP chose two current and future 
technologies respectively for each of the 8 priority areas and performed some case analysis on the 
total of 32 technologies. Fig. IX-2 shows the technologies covered by our case analysis. 
 
Fig. IX-2: Technologies for case analysis 
　8 technology fields Current technologies Future technologies
Early detection of cancer by CT scanner and diagnosis 
technology
Technology to utilize cultivated self-tissues, originated from stem 
cells, for the use of artificial organs and tissues 
Base sequence determination technology for identifying genetic 
polymorphism and its applied technologies (diagnosis, tailor-made 
medical treatment)
Genetic engineering technology for producing cold-tolerant, drought-
resistant or salt-tolerant crops
Parallel computers with high arithmetic processing speed Perpendicular magnetic recording technology (for HDD)
ITS (car navigation, VICS, ETC, traffic management, etc.) Ubiquitous networking
Manufacturing and utilizing technology of Freon and Halon
substitutes, which don’t cause ozone layer destruction and global 
warming 
Safe waste disposal and recycle technology: gasification melting
furnaces and ash melting furnaces
Technology for identifying impacts of endocrine disrupters on 
humans and living organisms Carbon dioxide separation/collection/isolation technology
Technology to increase energy density and extend longevity of 
lithium batteries Carbon nanotube/device technology
Photocatalyst materials High-temperature superconducting materials
Residential photovoltaic systems Hydrogen storing alloy
Technology for producing/utilizing liquid fuels made from natural gas 
(GTL、DME) Fuel cell cars
Technology for properly disposing of scrap cars and scrap home 
appliances
Innovative chemical production technology using micro reactors
Laser-based processing technology Robots providing multipurpose nursing care and assistance capabilities for disabled persons (welfare robots)
Local weather forecasting technology Pre-earthquake disaster prevention system using nationwide 
earthquake detection system
Behavioral simulation technology for earthquake impacts on buildings Highly efficient biological treatment system for wastewater containing persistent chemicals
Satellite remote sensing technology 
(data analysis/utilization technology) Technology for economically extracting oil from seabed
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2. Contribution of Public R&D and Support
2.1 Contribution of Public R&D and Support to the Process for Making S&T Impacts 
As a result of our case analysis, public R&D/supportive measures ( note )  would have four 
aspects in terms of contribution to the impact generation process, shown in Fig. IX-3. 
First of all, the public R&D/supportive measures in the basic research area would contribute 
to bringing about the ultimate S&T impacts. Secondly, public R&D/supportive measures in line 
with innovation or technical trends would yield S&T impacts. These two aspects are rather 
“direct” contributions. Thirdly, public R&D/supportive measures on fundamental technology or 
technical infrastructure would finally lead to the ultimate S&T impacts. Fourthly, policy 
collaboration would encourage generation of S&T impacts. For example, new regulation policy 
initiatives, deregulation packages, subsidies or government procurement behaviors would generate 
new market demand and encourage the emergence of S&T impacts. The third and forth aspects are 
rather “indirect” forms of contribution. 
As stated above, the public sector plays important roles in a direct manner (e.g., R&D 
investments) as well as in an indirect manner (e.g., procurement behavior or research 














                             
(note)  “Public R&D/supportive measure” means the following activities by the public sector (i.e., the central and local 
governments). 
(R&D activities and supportive measures) 
・ National/public universities and public research institutes, such as national research institutes, publicly-owned 
research institutes and special public institutions, work on R&D activities; 
・ The central or local government (or other public organization) provides financial assistance (via R&D consignment 
contracts or subsidies) for R&D projects in the private sector; and 
・ National/public universities or public research institutes (e.g., national research institutes, publicly-owned research 
institutes, independent administrative institutions, and special public institutions) work on standardization tasks or 
provide assistance for testing projects (e.g., providing laboratory animals, standard samples or measurement 
services). 
(R&D infrastructure improvement) 
・ The central or local government (or other related public organization) provides research facilities or equipment; 
・ The central or local government (or other related public organization) provides supports for 
industry-academia-government cooperative network formation or information exchange among researchers; and 
・ National/public universities or public research institutes (e.g., national research institutes, publicly-owned research 
institutes, independent administrative institutions, and special public institutions) provide training programs for 
researchers. 
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Fig. IX-3: Contribution of public R&D/supportive measures to the S&T impact generation process 
A
B









































tA. Public R&D and support for basic research
・ Continuance and accumulation of basic research in universities and public research
institutes
・ Invention of phenomenology /theorem in universities and public research institutes








Technology making impacts by indirect 
contribution such as procurement and 
research infrastructure development
Economical impacts
・ Creation and expansion of markets and 
employments
・ Cost reduction
・ Decrease of economic risk
・ Global competitiveness strengthening
Social impacts
・ Contribution to environmental problems
・ Contribution to energy and resource problems
・ Correspondence to aging
・ Improvement of social infrastructure and disaster 
prevention
Impacts to lives of the people
・ Securing lives of  the people
・ Maintenance of  people’s  health
・ Improvements convenience and amenity of the 
people







Technology making impacts by direct 
contribution such as providing technical seeds
 and conducting national project
D
* Each path shows an schematic image of impact process
B. Public R&D and support getting along with 
technological development and flow
・ National projects by industry -academia-government cooperation
・ Concentrated investment to priority areas
・ The capital offer to proof examination
・ The capital offer to research for application and commercialization by private 
sectors
C. Public R&D and support for fundamental
technology/technology infrastructure
・ Development of research facilities
・ Support for standardization 
・ Development of fundamental technology
・ Construction of evaluation system
・ Creation of database
D. Policy collaboration aimed at making impacts
・ Regulation/Deregulation
・ Securing of market by procurement
・ Formation of initial market with subsidy
・ Cooperation between ministries and agencies
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2.2 Public R&D/Supportive Measures in Basic Research 
Our case analysis has identified the following cases of public R&D/supportive measures in 
the basic research phase. For example, basic research projects at universities and public research 
institutes have provided technology seeds; the new discovery of scientific principles at 
universities and public research institutes has accelerated technological innovation; and long-term 
basic research projects have enhanced human resource capabilities or the scientific knowledge 
base and provided better environments for nationwide projects. 
For example, in the cases of “perpendicular magnetic recording technology” and 
“high-temperature superconducting materials,” inventions or scientific discovery at university has 
provided technology seeds. As for “photocatalytic materials,” universities have provided the 
technology seeds and successfully accelerated technological innovation by theoretically analyzing 
the private sector’s experiment results. 
In addition, a basic research project sometimes contributes to better human resources. As for 
“technology to utilize cultivated self-tissues, originated from stem cells, for the use of artificial 
organs and tissues,” long-term basic research projects at university and public research institutes 
have provided positive impacts on human resource development, so Japan was able to catch up 
with the global R&D level when the government selectively allocated R&D budget in the form of 
a national project. 
This section analyzes “photocatalytic materials” as an example of the public R&D/supportive 
measures in the basic research phase. 
 
(Points of case analysis on photocatalytic materials) 
In the past, photocatalytic materials were expected to play an important role in producing 
hydrogen but did not gain popularity. However, photocatalytic materials have since provided S&T 
impacts as a material for a self-cleaning tile or air filter, helped by the discovery of organic 
decomposition and innovation in thin-film coating technology. 
In the initial stage of technology development, scientific research at the Univ. Tokyo and 
public research institutes played a significant role. For instance, developments of photocatalytic 
decomposition of water in the end of 1960s and decomposition of organic matters in the 1980s 
brought about technology seeds. 
Basic research at Univ. Tokyo also contributed to developing technology processes. It has 
been supporting R&D of titanium dioxide thin film in private companies as well as elucidating 
principal resolution of super-hydrophilic through industry-academia cooperation. In the meantime, 
technology development reached another progress in basic research. 
Public research institutes played important roles in testing NOx removal systems and 
developing photocatalytic hybrid materials. NOx removal systems enjoyed technical innovation, 
but they did not gain popularity due to stagnant procurement demand from the public sector. On 
the other hand, photocatalytic hybrid materials became commercially available as artificial foliage 
plants and other commercial products. 
In terms of economic impacts, the market demand for photocatalytic materials would stand at 
about ¥40 billion. As for impacts on society, photocatalytic materials have had positive impacts to 
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reduce cleaning costs for roads/buildings and purify wastewater from vinyl hothouses. 
Photocatalytic materials are expected to have positive impacts in removing NOx from roads and 
saving air-conditioning energy during the summer. They are also contributing to people’s lifestyle, 
such as reducing troublesome cleaning duties for residential exteriors/interiors and improving 
landscape in urban areas and roads. 
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Fig. IX-4: Case analysis on photocatalytic materials 
1970 1980 1990 2000
Various application of pollutant 
degradation and air purification .etc
Increased prospect for 
energy saving and new
energy after the oil crises
Rise of clean consciousness
and spread of anti-bacterial goods
Proliferation of water 
treatment research 
in western countries




















Scientific research at universities / R&D at public 
research institutes
Public-private collaborative research ‘purification 
of environment using photo-catalytic materials’
(1995-98)
Development in saving energy purification system 
using photo clean technology (1998-2000)
Project of photo-catalytic and high 




Decomposition of water was not 
proliferated as they were initially 
expected.
Scientific research creates 
technology seeds


































­ Due to the accumulated values and substitutes of existing 
product goods such as roof and siding materials, air 
purification equipments, and deodorant machines etc, 
large market  （estimated about 40 billion yen） would 
take place (only a new affiliation of Photo-catalytic 
Forum as the industry association itself is estimated to 
dominate 25 billion yen in a whole market) 
[Social impacts]
­ Reducing the budget of road and building cleaning cost
(including noise reduction wall and guardrail)
­ Purification of waste water caused by greenhouse
­ Prospect for NOx absorption on a street
­ Prospect for saving energy in air condition
[Impacts on lives of the people]
­ Saving time for cleaning the exterior and interior in 
residence 
­ Improving appearance in towns and streets  
*: A sharp increase in the amount of purification equipments in 2003 is caused by a different calculation method (Calculated 
filter only before 2003 and thereafter calculated a whole equipment). 
Source: Materials issued by Japanese Association of Photo-catalyst Products 
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2.3 Public R&D/Supportive Measures getting along with Technological Innovation/Trend 
Our case analysis has identified the following cases of public R&D/supportive measures that 
coexist well with technological innovations/trends. For example, Japan’s R&D level successfully 
caught up with the global level, helped by a national program positively matching the technology 
trend; a strategic change in the R&D process has led to the emergence of S&T impacts; and a 
demonstration experiment has successfully identified technical feasibility. 
In the cases of “technology to utilize cultivated self-tissues, originated from stem cells, for 
the use of artificial organs and tissues” and “base sequence determination technology for 
identifying genetic polymorphism and its applied technologies,” Japan’s R&D has caught up with 
the global level thanks to national projects. In certain technology areas, Japan even enjoys a 
higher R&D level than western nations. 
In “residential photovoltaic systems,” Japan enjoys the largest share thanks to long-term 
R&D efforts in accordance with the “Sunshine” and “New Sunshine” programs. In its initial stage, 
the Sunshine Program focused on using solar heat, but the Program saw a strategical change 
involving more emphasis on using solar rays. This change played an important role in the S&T 
impact generation process. 
In the case of “early detection of cancer by CT scanner and diagnosis technology,” the public 
sector worked on the demonstration experiment on helical CT developed by the private sector and 
had a positive impact on the popularity of the latter. 
As for “Carbon dioxide separation/collection/isolation technology,” the public sector has 
been testing underground storage technologies to identify the technical feasibility and potential 
environmental impacts. 
This section analyzes “residential photovoltaic systems” as an example of the public 
R&D/supportive measures coexisting positively with technological innovation/trend. 
 
(Points of case analysis on residential photovoltaic systems) 
Residential photovoltaic system technology mainly consists of solar cell production and 
photovoltaic power generation system technologies. Polycrystalline silicon is a popular material 
for solar cells. Targeting a long-term stable energy supply, the Sunshine Program (started in 1974) 
attached a high value to residential photovoltaic systems. The main reason for success in 
photovoltaic systems is due to R&D with a long-term vision, considering the next 30 years. In its 
initial stage, the Sunshine Program focused on using solar heat, but the Program saw a strategical 
change involving further emphasis on using solar light. This adjustment played an important role 
in the S&T impact generation process. 
Deregulation allowed grid-connected PV systems with reverse power flow, and an initial 
market was build by subsidies. Due to a synergy effect from market expansion, its lower cost and 
higher efficiency, Japan currently has the largest share of production of solar cells and 
introduction of photovoltaic system in the world. 
Residential photovoltaic systems have mainly provided S&T impacts on the society, such as 
reducing carbon dioxide emissions, generating and creating energy at a household level and 
encouraging distributed power generation for improving energy security. The market demand for 
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residential photovoltaic systems was estimated at ¥150 billion as of 2003. Japan manufactures 
almost 50% of solar cells in the world. The emergence of a new market for residential 
photovoltaic systems has created job opportunities, both directly and indirectly. In terms of 
impacts on people’s lifestyle, residential photovoltaic systems have raised ecological awareness at 
a household level and pushed down electricity expenses via saved energy or selling electricity to 
power generation firms. 
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Fig. IX-6: Case analysis on residential photovoltaic systems 
1973
1st oil crisis
1970 1980 1990 20001950
1979
2nd oil crisis
Sun Shine Program [1974-1992]
Targeting from solar thermal energy to solar rays in the 
mid-80s
New Sun Shine Program 
[1993-2000]
Development of solar cell manufacturing technology
Development of photovoltaic system technologyResearch on grid-connected PV system for residence 
by CRI Electric Power Industry in 1978
Subsidies initiated in 1994
Grid-connected PV systemswith 
reverse power flowin 1993
Program to purchase excess electricity in 1992
The PV2030 in 2004
The RPS law in 2002
NEDO established in 1980
Further increases in effects of saving energy and reducing CO2
The largest share of production of solar cell and introduction 
cf. Photo voltaic system in Japan(220, 000 houses)
Grid-connected solar thermal power generation 
system equipped
Silicon crystal solar battery 
Solar cell evaluation system
Commercialization of peripheral technology (inverter, solar cell module)










*1: Reverse power flow refers to active power flow from the power-generating facility owner’s premises to the grid. 
 
Fig. IX-7: Trends of market scale and cost of photovoltaic system 
average cost of construction peripheral equipment 

























































Over 150 billion yen in 2003 and 400 billion yen in 2010
­Reinforcing international competitiveness
Almost 50% of solar cell products are made in Japan
­Direct and induction employment effect
About 30,000 jobs were estimated in 2003
[Social impacts]
­Spread out about 220 thousands houses (2004)
The share of power generation will reach 0.02% in 2002 
by 10% by 2030.
­Effect of reducing CO2
Reduced about 230 thousand t-CO2 in 2002 and will 
reduce about 170 thousand t-CO2 by 2010
[Impacts on lives of the people]
­Reducing electricity cost through utilizing 
power generation and revenue from electricity  
Source: Prepared by MRI, using NEDO, “New Energy Data Collection in 2002” and “Photovoltaic Power Generation 
Roadmap for the year 2003” 
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2.4 Public R&D/Supportive Measures in Fundamental Technology and Technology 
infrastructure 
Our case analysis has identified the following cases of public R&D/supportive measures in 
the core technologies and technology infrastructures. For example, providing a world-class facility 
has improved research environments; the government has improved its observation network and 
related database to address weather forecasting, disaster prevention and other administrative 
duties; and standardization efforts and database improvements have encouraged business activities 
in the private sector. 
In terms of “synchrotron radiation technology,” “parallel computers with high arithmetic 
processing speed” and “behavioral simulation technology for earthquake impacts on buildings,” 
Japan has the most advanced infrastructures, such as SPring-8, the Earth Simulator and E-Defense, 
all of which are contributing to improvements in the research environment. 
In “pre-earthquake disaster prevention system using a nationwide earthquake detection 
system” and “local weather forecasting technology,” there are positive impacts on society and 
people’s daily lives because the government has improved its observation network or related 
database to provide administrative services (e.g., weather forecasting and disaster prevention). 
As for “Ubiquitous networking,” Japan took the initiative in the standardization process and 
ISO rule-making tasks in the international arena and, as a result, has successfully enhanced its 
international competitiveness. 
This section analyzes “Synchrotron radiation technology” as an example of R&D efforts for 
fundamental technologies and technical infrastructures. 
 
(Points of case analysis on synchrotron radiation technology) 
A synchrotron is a kind of electromagnetic wave. It will appear when an electron moves at 
light speed and is diverted to a different direction, influenced by a magnetic field. Since it has 
extreme brightness as well as a diverse wavelength (from X-ray to infrared rays), it is an effective 
tool in identifying the type, structure and characteristics of many substances. 
Japan’s synchrotron radiation facilities have been developed responding to changes over 
generations. The continuous R&D by universities and public research institutes since the 1960s 
contributed to facility developments. The current mainstream is the 3rd generation large-type 
radiator equipped with an insertion-type light source. The Japan Atomic Energy Research Institute 
and RIKEN jointly set up SPring-8, the world-class facility with high energy “8GeV”. The 
facilities of a similar scale exist one each in the US and Europe. 
Synchrotron radiation technology has positive impacts on research activities in various areas 
such as electronics, materials, environment and energy.  In the 1980s, Japan started its R&D 
efforts on smaller synchrotron radiation equipment, which is an effective tool for microfabrication 
and semiconductor lithography. Since synchrotron radiation technology is one of technical 
infrastructure, direct economic impacts are very difficult to estimate. However, it contributed to 
developing car-mounted new products when scientists found how to extend the expected lifetime 
of automotive emission catalysts. When scientists found out why lithium secondary batteries 
would suffer a deteriorated charge-discharge capability, synchrotron radiation technology 
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provided positive impacts in terms of extending the cycle length of the lithium secondary batteries. 
It will also have significant future economic impacts because it is effective in identifying protein 
structures and developing new drugs. Japan’s corporate consortiums have been working on 
developing new technologies for this purpose. 
In terms of social impacts, Japan sees an improved position in the international arena because 
the nation owns the world-class facility （SPring-8）. Synchrotron radiation technology provided 
positive impacts in analyzing minor components, which will lead ancient mysteries being solved 
(i.e., triangular mirrors with pictures of God and animals). It also had impacts on improvements in 
public security since it is effective in criminal investigation. 
SPring-8 provides many research outcomes. As synchrotron radiation technology has a very 
short history as a commercially viable technology, it is expected to gain stronger popularity in the 
industry sector. Synchrotron radiation technology will yield further positive impacts if the public 
sector successfully addresses the needs of the industry sector by providing more opportunities to 
use the beam lines or setting up additional beam lines. 
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Fig. IX-8: Case analysis on synchrotron radiation technology 
Period 1980 1990 20001970
Need for strong 
X-ray in Japan
1965 The university of Tokyo 
started using radiation light
1963 NBS started using  
radiation light in the US
The 2nd generationThe 1st generation The 3rd generation
Generation of synchrotron radiation facility
Universities（Univ. Tokyo, etc.）
The National Institute of Advanced Industrial Science and Technology 
1976 SOR-RING was 
completed (The first 
storage ring in the world)
High Energy Physics Laboratory
1997








Small synchrotron radiation facility, CTEARS and NIJI since the 1980s
Not realized because 
of substitute technology
Application to Chemistry
Application to analyzing protein 
structures and evaluating materialsIndustrial use
1994 ESRF in the Europe
1996 APS in the US 
1974 Recommendation for “Establishing a 
research institute on synchrotron 
radiation” by Science Council of Japan. 
1987 Recommendation on need for a 
large-scale synchrotron radiation 
facility by Science Council of Japan
Foundation of world-class 
synchrotron radiation facility
Realizing various analysis and 











­Sales increase by new materials.
Contributing to loading in cars by theoretically justifying 
high efficiency of newly developed catalyst.
­Creating products with new functions by nano
processing.
­Advertisement effects by imaging.




­Improving Japan’s presence in the international 
research community by having the world-class 
facility.
­Reducing burdens to the environment by new 
materials.
[Impacts on lives of the people]
­Prospect for overcoming diseases by new 
medicines.
­Improving diagnostic technology.
­Applying to crime inspections.
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2.5 Policy Collaboration for Generating Impacts 
Policy collaboration sometimes encourages the emergence of S&T impacts. For example, new 
regulation or deregulation encourages R&D activities; Government procurement leads to 
continuous R&D activities; subsidies sometimes play an important role in creating new market 
demand. In these cases, S&T impacts result from policy collaboration, rather than a government’s 
direct R&D activities. 
As for “technology for properly disposing of scrap cars and scrap home appliances” and 
“Safe waste disposal and recycle technology: gasification melting furnaces and ash melting 
furnaces,” proper new regulation has accelerated the private sector’s R&D activities and 
technology diffusion. 
In the case of “residential photovoltaic systems,” government subsidy packages have 
successfully created new market demand and resulted in greater S&T impacts. As for “parallel 
computers with high arithmetic processing speed,” procurement practices at university and public 
research institutes generated new market demand as well as incentives for continuous R&D 
activities in the private sector. 
Based on the stated perspectives, the public sector makes a direct contribution to R&D 
activities as well as an indirect contribution to S&T impacts through their procurement behaviors 
or research environment improvement efforts. In particular, the government plays an important 
role in the S&T impact generation process because active procurement provides new market 
demand as well as incentives for continuous R&D efforts in the private sector. 
This section analyzes “parallel computers with high arithmetic processing speed” as an 
example of policy collaboration leading to S&T impacts. 
 
(Points of case analysis on high-arithmetic processing speed parallel computers) 
The history of the supercomputer began with the development of ILLIAC-IV by the 
University of Illinois in 1971 and the shipment of the first commercial supercomputer, CRAY-1, 
by Cray Research in 1976. After that, some U.S. firms manufactured supercomputers. Japan came 
to play a leading role in the late 80s until the first half of 90s, due to the industry R&D promoted 
by procurements by universities and public research institutes since the 1970s. By the second half 
of the 1980s, Japan occupied a strong position in this area. Then, the U.S. government expanded 
its budgets and vector-type supercomputers became mainstream, replacing the scalar-type 
supercomputers.  
As counter measures, various public projects were conducted, by which the Earth Simulator 
showed Japan’s technological strength in the vector-type field. The U.S. was alarmed by Japan’s 
strong technical capabilities. The U.S. Department of Energy (DOE) focused attention on the 
achievements of the Earth Simulator and designated supercomputer as the second most important 
technology after ITER. Without the Earth Simulator, Japan wouldn’t have seen active R&D on 
vector-type supercomputers on the current scale, and would have suffered a much smaller market 
size for supercomputers, as pointed out by some experts. 
The science community mainly used supercomputers in the past, but more and more private 
enterprises are using supercomputers for these days. As for supercomputers priced at ¥30 million 
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or more, the market demand in Japan would stand at ¥100 billion a year. In terms of 
supercomputers priced at ¥100 million or more, Japan’s market size stands at ¥50 billion a year. In 
the case of the latter type of supercomputer, government procurement controls more than half of 
overall market demand. In PC cluster and software, many experts anticipate new venture 
businesses showing up. 
Supercomputers were formerly exclusively used in the heavy industry sector, but now the 
engineering industry also uses supercomputers. In future, supercomputers will also gain popularity 
for AV, amusement, sports and medical care, and software purposes that are closer to people’s 
daily lives. In the public service sector, supercomputers play an important role in forecasting 
long-term trend in global warming impacts. In future, supercomputers will be used for disaster 
prevention purposes (e.g., nuclear plant accident or earthquake damage prevention) as well as 
disaster-related simulation services (for tsunami and typhoon simulation). 
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Fig. IX-9: Case analysis on high-arithmetic processing speed parallel computer technology 
Period 1970s 1980s 1990s 2000s
U. S. leads fields (Cray 
Research)




U. S. strengthens public R&D and investment
(ASCI plan, etc.)
U. S. regains superiority
Earth simulator
Vector-type/Parallel





Procurement by universities, national research institutes, etc. and 
accompanying R&D 
Future-oriented computer research 
(MEXT, 1997-2002)
















Super computers accredited 
by US DOE as the second 




­Sales of super computer in the domestic market 
System with value of over 30 million yen: about 100 
billion yen/year
System with value of over 100 million yen: about 50 
billion yen/year
(Public procurements share more than half of the market.)
­Prospect for creating start-ups in software and 
PC cluster.
[Social impacts]
­Improvement of observation of global　
environment and weather forecast.
­Improvement of reliability and safety of social 
infrastructure.
[Impacts on lives of the people]
­Improvement of safety and comfortableness of 
cars 
­Prospect for preventing disasters such as 
earthquakes, typhoons and tsunamis.
[Global impacts]
­The US DOE gave a great attention to the Earth
　Simulator and accredited the super computer 
as　the most important facility next ITER.
 
 
 - 164 -
Conclusion 
 
This report has presented an overview of the highlights of the S&T Basic Plan Review tasks. 
From the information presented herein, it is clear that the Science and Technology Basic Plans 
have played an important role in expanding national funding for research and development and in 
reforming the R&D system. 
In the Basic Plan Review, the Japanese government comprehensively collected and analyzed 
S&T-related data for the first time in order to evaluate the S&T Basic Plans as well as Japan’s 
S&T current status. Since the Review is a relatively new approach, we faced many problems to 
overcome in the review process. NISTEP, the Mitsubishi Research Institute, and the Japan 
Research Institute worked in close cooperation with one another to overcome these new problems. 
Those of us who are involved in this Study sincerely hope that our two-year-long research 
outcomes will be useful in evaluating the achievements of the 1st and 2nd S&T Basic Plans and in 
study leading toward establishment of the 3rd S&T Basic Plan. 
NISTEP has been working on this survey under the initiative of Tsutomu Imamura, former 
NISTEP Director General (up to the end of June 2004) and then Hiroshi Nagano, the present 
NISTEP Director General.  Key members are Yukihiro Hirano, Leader of the Basic Plan Review 
Project Team /Deputy Director General, and Masayuki Kondo, Sub-Leader of the Project Team 
/Affiliated Senior Fellow of the 2nd Theory-Oriented Research Group. 
In particular, we would like to thank the members of the S&T Basic Plan Review Committee, 
beginning with the committee Chairman, Prof. Akira Goto, Director and Professor, Research 
Center for Advanced Science and Technology, University of Tokyo, and all others persons of 
academic standing and experience who provided guidance in various aspects of this Study, the 
foreign-resident experts, beginning with Prof. Luke Georghiou of the University of Manchester, 
U.K., who offered their advice on the Basic Plan Review from an international viewpoint at our 
international workshop, all those concerned in companies, research institutes, and related 
government agencies who cooperated in interviews, questionnaires, and providing data, and those 
concerned at the Science Council of Japan, the Engineering Academy of Japan (EAJ), and the 
Japan Society for Science Policy and Research Management who granted us their active 
cooperation in providing opportunities for exchanges of opinions, as well as the many others who 
have cooperated in this undertaking. We wish to express our deep gratitude to all concerned for 
their support and assistance. 
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Annex 
 
1. Definitions of R&D expenditure by type 
 
Definitions of R&D expenditure by type as stated in MEXT, “Analysis tables for S&T Budget 
by Item” 
(1)Basic research: Theoretical or experimental research conducted to form a hypothesis or 
theory, or to acquire new knowledge on phenomena or facts with an 
observational capability without considerations of direct specific 
applications and use
(2)Applied research: Research conducted to verify the possibility of practical use with 
specific goals and to search for new applications for methods 
already in practical use by using the knowledge discovered by 
basic research
(3)Development research: Research, utilizing knowledge acquired by basic
research, applied research, or actual experiences, aimed to 
introduce new materials, devices, products, systems, processes 
or to improve those already in existence 
(4)Feasibility study and testing: Regular and continuous operations such as various observational 
research
 
*: Classification definitions for (1)basic research, (2)applied research, (3)development research are the same under MIC, 
“The survey of Research and Development” and OECD, ”Frascati manual 2002” 
 
2. Examples of Key Words in Each Category 
 












































Feasibility testing and 
testingDevelopment researchApplied researchBasic research
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* Figures in parentheses show the population size in each district as of FY2002 (in units of 10,000 persons). 
Source: MIC Statistics Bureau, “Statistical Data for Municipalities in Japan”  
 




























































R&D expenditures spent by public research institutes
Budget for the central government’s “regional cluster” programs
Competitive research funds
Number of scientific researchers
Number of engineers
Number of “academic research institutes” (in the private sector)
Number of research institute locations (in the public sector)
Number of joint research projects at universities
Number of published papers
Number of patent inventors
Number of registered breeds
Amount of gross value added
Number of university-initiated start-ups
Number of start-ups that have graduated from incubation process
Number of enterprises that are approved in accordance with “Law concerning Measures 
for the Promotion of Creative Business Activities of Small and Medium Enterprises”
 
*: The initial principal components have 50% of the overall “explanatory capability.” 
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Appendix 1 
 
S&T Basic Plan Review Committee 
 
 
Chairman: Prof. Akira Goto Director and Professor, Research Center for Advanced 
Economic Engineering, University of Tokyo (Until March 31, 
2004) 
Professor, Research Center for Advanced Science and 
Technology, University of Tokyo (Since April 1, 2004) 
Prof. Akio Kameoka Vice President, Japan Advanced Institute of Science and 
Technology 
Mr. Kenjiro Kobayashi Manager, Department of Business Development, 
Development Bank of Japan (Until March 31, 2004) 
Mr. Ken Kobayashi     Manager, Department for Technology & Growth Business 
(Since June 23, 2004) 
Dr. Tadao Saito Chief Scientist, Senior Managing Director, Member of the 
Board, Toyota Info Technology Center, Co., Ltd. 
Prof. Hiroyuki Sakaki Professor, Institute of Industrial Science, University of Tokyo 
Prof. Kiyonori Sakakibara Professor, Graduate School of Media and Governance, Keio 
University 
Dr. Isamu Shimizu   Executive Director, TLO, Tokyo Institute of Technology 
(Until October 31, 2004) 
Chairman, National Center for Industrial Property 
Information and Training (Since November 1, 2004) 
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Appendix 2 
 
Advisory Committee on Analysis of Achievements of Government Program 
Relating to Human Resources for Science and Technology 
 
 
Chairman: Prof. Hiroyuki Sakaki Professor, Institute of Industrial Science, University 
of Tokyo 
Dr. Tatsuo Izawa   Advisor, NTT Electronics Corporation 
Prof. Masaya Iwanaga  Professor, The Faculty of Liberal Arts, The 
University of the Air 
Mr. Shuichi Tsukahara  Senior Researcher, National Institute for Educational 
Policy Research 
Prof. Kenichi Yamamura  Professor, Gene Technology Center, Kumamoto 
University 
Dr. Ryozo Yoshino  Associate Professor, The Institute of Statistical 
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Appendix 3 
 
Advisory Committee on Analysis of Socio-economic Impact of  
Science and Technology Policy 
 
 
Chairman: Prof. Kiyonori Sakakibara Professor, Graduate School of Media and 
Governance, Keio University 
Prof. Junichi Kikuchi Professor, Aoyama Gakuin Women's Junior 
College (Until December 31, 2004) 
Professor, Graduate School of Law, Aoyama Gakuin 
University (Since January 1, 2005) 
Dr. Kouichi Sumikura  Associate Professor, National Graduate Institute for 
Policy Studies 
Mr. Akiya Nagata Associate Professor, Graduate School of Knowledge 
Science, Japan Advanced Institute of Science and 
Technology (Until March 31, 2004) 
Associate Professor, Graduate School of Economics, 
Kyushu University (Since April 1, 2004) 
Prof. Eiichi Yamaguchi  Professor, Doshisha Business School 
Ms. Yoko Yoshimoto Senior Researcher, Economic & Social Policy 
Department, UFJ Institute Ltd. 
Prof. Takashi Watanabe Professor, Graduate School of Engineering 
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Appendix 4 
 
Foreign-Resident Experts Providing Guidance and Advice 
for "Comparative International Analysis for S&T Policy" 
(alphabetical order) 
 
Dr. William A. Blanpied (USA) Visiting Senior Research Scholar, Science & Trade Policy 
Program, National Center for Technology & Law, George 
Mason University 
(serving concurrently as International Affiliated Fellow, 
NISTEP) 
Dr. David W. Cheney (USA) Associate Director, Science & Technology Policy Program 
SRI International 
Prof. Steven W. Collins (USA) Associate Professor, Political Economy, Interdisciplinary Arts 
and Science, University of Washington, Bothell 
Prof. Luke Georghiou (UK) Professor of Science & Technology Policy and Management 
Director of Policy Research in Engineering, Science & 
Technology (PREST) 
Associate Dean of Research, Faculty of Humanities, The 
University of Manchester 
(serving concurrently as International Affiliated Fellow, 
NISTEP) 
Dr. Gerald Hane (USA) Founder & President, Globalvation 
Prof. George R. Heaton, Jr. (USA) Adjunct Professor, Management and Social Science, 
Department of Social Science and Policy Studies, Worcester 
Polytechnic Institute  
Prof. Christopher T. Hill (USA) Vice Provost for Research, Professor of Public Policy and 
Technology, George Mason University  
Ms. Tomoe Kiyosada (USA) Senior Science and Technology Policy Analyst, SRI 
   International  
(serving concurrently as International Affiliated Fellow, 
NISTEP, until March 31, 2004) 
Mr. Kei Koizumi (USA)  Director, R&D Budget and Policy Program, American 
Association for the Advancement of Science (AAAS)  
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Ms. Shen, Hua (China)  Assistant Director General, Associate Professor,  
 Bureau of Science and Technology Policy, Chinese Academy 
of Sciences 
Prof. Philip Shapira (USA) Professor of School of Public Policy, Georgia Institute of 
Technology 
Mr. Lennart Stenberg (Sweden) Senior Advisor, International Cooperation and Analysis, 
Innovation System Analysis Division, Swedish Agency for 
Innovation Systems, VINNOVA 
Mr. Patrick H. Windham (USA) Principal, Technology Policy International, and Lecturer, 
Stanford University  
Mr. Tadashi Yamada (U.K.) Chief, London Office, Kyushu University 
Advisor, National Institute of Advanced Industrial Science 
and Technology   
(serving concurrently as International Affiliated Fellow, 
NISTEP) 
Dr. Kang Yongju (S. Korea) Senior Researcher, Department of Economy & Tourism, 
 Chungnam Development Institute, Korea  
Note: Countries shown in parentheses are the countries of residence of foreign experts. 
 
 
Prof. Shuichiro Itakura Professor Institute of Industrial Science, University of Tokyo 
(serving concurrently as Affiliated Fellow, NISTEP) 
 
Prof. Shotaro Kohtsuki  Professor, Faculty of Environmental and Information 
Studies, Tottori University of Environmental Studies 
(Until September 30, 2004) 
Professor, College of Information Science and 
Engineering, Ritsumeikan University (Since October 
1, 2004) 
(serving concurrently as Affiliated Fellow, NISTEP) 
 
Prof. Atsushi Sunami  Associate Professor, National Graduate Institute for 
Policy Studies  
(serving concurrently as Affiliated Fellow, NISTEP) 
 
Prof. Fujio Niwa  Professor, National Graduate Institute of Policy 
Studies 
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    (serving concurrently as Affiliated Fellow, NISTEP) 
 
Dr. Takayuki Hayashi Research Fellow, Faculty of University Evaluation 
and Research, National Institution for Academic 
Degrees and University Evaluation 
     (serving concurrently as Affiliated Fellow, NISTEP) 
 
Prof. Yuko Harayama Professor, Graduate School of Engineering, Tohoku 
University 
(serving concurrently as Affiliated Fellow, NISTEP) 
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Appendix 5 
 
Basic Plan Review Implementation System and Participants 
 
 
1. Study Implementation System 
The Basic Plan Review was implemented by a consortium formed jointly with the Mitsubishi 
Research Institute, Inc. (MRI) and Japan Research Institute, Ltd. (JRI), with the National Institute 
for Science and Technology Policy (NISTEP) of the Ministry of Education, Culture, Sports, 
Science & Technology (MEXT) as the organizing and coordinating body. 
 
2. Assignment of Responsibility for Subtopics 
(1) Government S&T Budget Analysis during the First and Second S&T Basic Plans 
Responsible organizations: 2nd Theory-Oriented Research Group, NISTEP and The 
Mitsubishi Research Institute, Inc. 
 
(2) Analysis of achievement level of policy which specifies numerical goal in the S&T Basic 
Plans 
Responsible organizations: 1st Policy-Oriented Research Group, NISTEP and The Mitsubishi 
Research Institute, Inc. 
 
(3) Analysis of S&T related human resources training program of the S&T Basic Plans 
Responsible organizations: 1st Policy-Oriented Research Group, NISTEP and The Mitsubishi 
Research Institute, Inc 
 
(4) Achievements and problems in Major Policies for Industry-Academia-Government 
Cooperation and Regional Innovation 
Responsible organizations: 3rd Policy-Oriented Research Group, NISTEP and The Mitsubishi 
Research Institute, Inc 
 
(5) Quantitative and Qualitative Analysis of the Outputs of Research and Development 
Responsible organizations: 2nd Theory-Oriented Research Group, NISTEP 
 
(6) Analysis of Socio-Economic Impact of Science and Technology Policy in Japan 
Responsible organizations: Science and Technology Foresight Center, NISTEP and The 
Mitsubishi Research Institute, Inc. 
 
(7) Analysis on achievements of the Basic Plans: Benchmarking of Japan’s research activities 
Responsible organizations: Science and Technology Foresight Center, NISTEP, The 
Mitsubishi Research Institute, Inc. and The Japan Research Institute, Ltd. 
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(8) Analysis on achievements of the Basic Plans: Survey on major R&D outcomes at national 
universities and public research institutes 
Responsible organizations: Science and Technology Foresight Center, NISTEP and The 
Mitsubishi Research Institute, Inc 
 
(9) Comparative analysis of S&T Policies and their achievements in major countries 
Responsible organizations: 3rd Policy-Oriented Research Group, NISTEP, The Japan 
Research Institute, Ltd., and The Mitsubishi Research Institute, Inc. 
 
(10) Comparative analysis of activities of S&T human resources in Japan and U.S.: Career paths 
for PhD holders 
Responsible organizations: 1st Policy-Oriented Research Group, NISTEP, The Japan 
Research Institute, Ltd., 
 
3. National Institute of Science and Technology Policy (NISTEP) 
In particular, NISTEP organized “Basic Plan Review Project Team” in May 2003 as part of a 
concerted effort in the Basic Plan Review, and created an organization with the participation of a 
large number of staff members 
“Basic Plan Review Project Team” consists of the following members. 
 
(1) Director General 
Mr. Tsutomu Imamura (Until June 30, 2004) 
Mr. Hiroshi Nagano (Since July 1, 2004)  
(2) Leader 
Mr. Yukihiro Hirano  Deputy Director General 
(3) Sub-Leaders 
Dr. Masayuki Kondo Director of Research, 2nd Theory-Oriented Research 
Group (Director of Research, until March 31, 2004) 
Mr. Naoki Saito   Director, 3rd Policy-Oriented Research Group 
(4) 2nd Theory-Oriented Research Group 
Dr. Masayuki Kondo Director of Research, 2nd Theory-Oriented Research 
Group (Director of Research, until March 31, 2004) 
Mr. Hiroyuki Tomizawa  Senior Research Fellow 
Dr. Hirotsugu Kawasaki  Senior Research Fellow (Until September 31, 2004) 
Ms. Yoshika Yamamoto  Senior Research Fellow 
Mr. Izumi Ueno                  Research Fellow (Since April 1, 2004) 
Mr. Yasuhiro Yamashita Researcher, Center for Technology and Society, 
National Institute of Advanced Industrial Science 
and Technology (Until April 30, 2004) 
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（Affiliated Fellow, NISTEP, until March 31, 2004） 
[Visiting Researcher, Research and Investigation Department, 
Research Institute, Mitsui Knowledge Industry Co., Ltd.] 
（Since May 1, 2004） 
Mr. Souichirou Niino [Senior Researcher, Research and Investigation Department, 
Research Institute, Mitsui Knowledge Industry Co., Ltd.] 
Mr. Akihiro Jinmon [Researcher, Research and Investigation Department, 
Research Institute, Mitsui Knowledge Industry Co., Ltd.] 
(5) 1st Policy-Oriented Research Group 
Mr. Kan Imai  Director 
Mr. Kanji Matsumuro Senior Research Fellow (Until July 9, 2004) 
Mr. Koichi Abe  Senior Research Fellow (Since July 1, 2004) 
Ms. Yukiko Miura  Senior Research Fellow (Since November 1, 2004) 
Ms. Satoko Shimomura Senior Research Fellow (Since April 1, 2004) 
Ms. Shoko Miishi  Senior Research Fellow (From April 1 to September 30, 2004) 
(6) 3rd Policy-Oriented Research Group 
Mr. Naoki Saito  Director 
Mr. Mikihiko Sugiura Senior Research Fellow 
Ms. Noriko Uesugi  Senior Research Fellow (Since April 1, 2004) 
Mr. Satoshi Suzuki  Senior Research Fellow (Since April 1, 2004) 
Mr. Yukitaka Iwamoto Research Fellow 
Mr. Yuji Tawara  Visiting Researcher （Until January 31, 2004） 
Mr. Yoshihiro Maruyama Visiting Researcher （Since February 2004） 
(7) Science and Technology Foresight Center 
Mr. Terutaka Kuwahara Director 
Mr. Shinji Yokota  Senior Research Fellow 
Dr. Kumi Okuwada  Senior Research Fellow 
Dr. Masatsura Igami Research Fellow 
Ms. Ayaka Saka  Special Researcher (Since April 1, 2004) 
Mr. Jun Imada  Special Researcher (Since October 1, 2004) 
Mr. Katsutoshi Suganuma Senior Research Fellow 
Mr. Teruhisa Tsujino Special Researcher (Since April 1, 2004) 
Dr. Yuko Itoh  Senior Research Fellow 
Dr. Shinichi Mogi  Senior Research Fellow (Until December 31, 2003) 
Ms. Jyunko Shimada Research Fellow 
Ms. Kayoko Ishii   Senior Research Fellow (Since April 1, 2004) 
Dr. Akihiro Fujii  Senior Research Fellow 
Mr. Yuji Komatsu  Special Researcher 
Mr. Minoru Nomura Technical Senior Counselor (Since July 1, 2004) 
Mr. Masao Watari  Visiting Researcher (Until June 30, 2004) 
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largest share in this type of start-up business, followed by other priority areas, electronics and 
machinery. Almost 20 start-ups are born from public research institutes every year. Life 
science-related start-ups occupy the largest percentage, followed by other 3 priority areas and 
electronics and machinery. 
* As for regional innovation, the central government has launched policy measures, and local 
governments are also working on providing their regional innovation framework. When looking at 
input indicators (e.g., competitive research fund amount), infrastructure indicators (e.g., the 
number of researchers), output indicators (e.g., papers and patents) and impact indicators (e.g., the 
value-added amount), infrastructures are not increasing as a general trend, but input and impact 
indicators both show an upward trend. Output indicators are also getting higher, but at a slower 
pace than input and impact indicators. The Tokyo, Kinki and Kanto districts (excluding Tokyo) are 
seeing increased value for their impact indicators. There is a gap in composite indicator 
performances between those prefectures having launched their S&T projects and those yet to do 
so.  
* As for communication between S&T and society, many Japanese citizens think they will 
understand S&T knowledge if scientists explain it in an understandable manner. A large 
percentage of public research institutes are providing S&T information as their daily task, but 
many people do not consider they have sufficient access to S&T information. More and more 
universities are providing lectures on technology ethics. 
* As for S&T contribution to the economy, society and people’s lifestyle, technical experts assume 
that ICT now has the strongest impacts, but life sciences, nanotechnology/materials and 
environment technology fields will have important impacts as strong as ICT in future. 
* NISTEP analyzed a total of 32 current and future technologies (in 8 technological categories) in 
order to understand how much public S&T/supportive measures have been contributing to 
generating impacts on the economy, society and people’s lifestyle. NISTEP’s case analysis has 
revealed there are four aspects as follows: Public R&D/supportive measures in the basic research 
phase (e.g., photocatalytic materials); public R&D/supportive measures coexisting positively with 
innovation or technology trends (e.g., residential photovoltaic systems); Public R&D/supportive 
measures for fundamental technology/technical infrastructure (e.g., synchrotron radiation 
technology); and policy collaboration (including government procurement practices) for impact 
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Dr. Kuniko Urashima Senior Research Fellow 
Dr. Ryota Ohmori  Senior Research Fellow (Until June 30, 2004) 
Mr. Tatsuya Ohhira  Special Researcher (Since April 1, 2004) 
Mr. Hisao Watai  Special Researcher (Since April 1, 2004) 
Mr. Kuniyuki Tada  Affiliated Research Fellow 
(8) Planning Division 
Ms. Naoko Okamura Director, Planning Division 
Mr. Noboru Hirose  Deputy Director (Until July 31, 2004) 
Mr. Takafumi Ikeda  Deputy Director (From August 1 to September 30, 2004) 
Mr. Masaru Adachi  Deputy Director (Since October 1, 2004) 
Ms. Hiroko Ebihara Research Fellow (Since October 1, 2003) 
Mr. Shinichi Higuchi Official (Until March 31, 2004) 
Mr. Keigo Kasatani  Official (Since April 1, 2004) 
(9) General Affairs Division 
Mr. Mitsuru Oshiba  Director (Until July 31, 2004) 
Mr. Shoiichi Sasaki  Director (Since August 1, 2004) 
Mr. Masato Kondo  Deputy Director (Until September 30, 2003) 
Mr. Senji Ohtomo  Deputy Director (Since October 1, 2003) 
Mr. Masataka Itoh  Unit Chief 
(10) Affiliated Fellows 
Prof. Shuichiro Itakura Professor, Institute of Industrial Science, University of Tokyo 
Prof. Shotaro Kohtsuki Professor, Faculty of Environmental and Information Studies, 
Tottori University of Environmental Studies (Until September 
30, 2004) 
Professor, College of Information Science and Engineering, 
Ritsumeikan University (Since October 1, 2004) 
Dr. Jun Suzuki  Chief Researcher, The Institute for Future Technology 
Dr. Schumpeter Tamada Fellow, Research Institute of Economy, Trade and Industry 
Dr. Takayuki Hayashi Research Fellow, Faculty of University Evaluation and 
Research, National Institution for Academic Degrees and 
University Evaluation 
 
4. Organization in The Mitsubishi Research Institute, Inc. 
  The following persons from MRI participated in the Basic Plan Review. 
Dr. Tsuyoshi Shiba  General Manager, Industrial Policy Department 
Mr. Ken Ishikawa  Senior Staff Researcher, Industrial Policy Department 
Mr. Tetsuya Yoshimura Senior Staff Researcher, Industrial Policy Department 
Dr. Mitsuhiro Okada Senior Staff Researcher, Industrial Policy Department 
Mr. Daisuke Sakamoto Senior Staff Researcher, Industrial Policy Department 
Mr. Yukio Shibuya  Senior Staff Researcher, Industrial Policy Department 
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Mr. Naoaki Okatani Senior Staff Researcher, Industrial Strategy Department 
Mr. Isao Koike  Senior Staff Researcher, Industrial Strategy Department 
Mr. Hikaru Sugiura  Senior Staff Researcher, Industrial Strategy Department 
Mr. Takashi Kondo Senior  
Staff Researcher, Research Center for Advanced Science and 
Technology 
Mr. Shinichi Kamei Staff Researcher, Research Center for Advanced Science and 
Technology 
Mr. Masao Sorai Staff Researcher, Research Center for Advanced Science and 
Technology 
Mr. Seiji Yamamoto Senior Staff Researcher, Science and Technology Policy 
Department 
Mr. Ryuzo Furukawa Researcher, Industrial Policy Department 
Ms. Noriko Kawamura Researcher, Industrial Policy Department 
Mr. Toshihiro Atsumi Researcher, Industrial Strategy Department 
Mr. Toru Takaya  Researcher, Science and Technology Policy Department 
Mr. Ayato Susaki  Researcher, Science and Technology Policy Department 
Mr. Yoshihiro Miura Researcher, Science and Technology Policy Department 
 
5. Organization in The Japan Research Institute, Ltd. 
  The following persons from JRI participated in the Basic Plan Review. 
Dr. Masaharu Sakuta Research Director 
Mr. Naoya Kaneko  General Manager, Center for the Strategy of Emergence 
Mr. Motoyuki Ichikawa Senior Producer, Center for the Strategy of Emergence 
Mr. Kenichi Kanahara Senior Producer, Center for the Strategy of Emergence 
Ms. Yuki Nanjo  Consultant, Research & Consulting Division 
Ms. Junko Okayama Consultant, Research & Consulting Division 
Ms. Rie Kinoshita  Consultant, Research & Consulting Division 
Mr. Ken Ishida  Senior Consultant, Research & Consulting Division, 
    Professor, Hanyang University, South Korea 
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